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ABSTRACT 
 
EFFICIENCY OF FISCAL EXPENDITURES IN NEVADA ELEMENTARY 
SCHOOLS USING DATA ENVELOPMENT ANALYSIS 
By 
Todd Patrick Yocum 
Dr. Teresa S. Jordan, Examination Committee Chair 
Professor of Educational Leadership 
University of Nevada, Las Vegas 
 
For decades educational researchers have attempted to find links between school 
funding and student achievement. These attempts have generated many contradictory 
viewpoints and have produced many unanswered questions. Ever increasing 
accountability on states, districts and schools combined with severe financial strain has 
made measuring school fiscal efficiency a valuable tool for school leaders looking to get 
more student achievement with fewer resources. 
The methodology for this study was comprised of two phases. Phase I analyzed 
the per pupil expenditures of Nevada elementary schools over a three-year period and 
developed descriptive statistics that revealed the expenditure patterns by category. Phase 
II used a micro-level economic approach and data envelopment analysis to ascertain the 
relative efficiency of Nevada elementary schools over a three year period. Expenditure 
patterns of the most and least efficient schools were examined. 
The major findings of the study included overall per pupil expenditures were 
found to increase 15% between FY06 and FY08 with the majority of spending in the 
category of Instruction. While the largest percentage of overall per pupil expenditures 
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was spent on teachers and instructional para-professionals, the smallest percentage was 
spent on teacher support.  
Additionally, significant differences in per-pupil expenditures were found, with 
schools, also known as decision making units (DMUs), in the High Efficiency group 
spending significantly more than all other groups overall and in the main In$ite 
categories of Instruction and Operations. The Low Efficiency group spent significantly 
more per pupil on Instructional Support and Leadership. 
Also, DMUs identified as High Efficient spent significantly more per pupil on 
classroom personnel and direct support of those personnel. High Efficient schools spent 
more money on teachers and paraprofessionals than any other group. In addition, High 
Efficient schools spent more money on Curriculum Development and Staff Development 
than other schools. By contrast, schools identified as Low Efficient spent significantly 
more on non-classroom related instructional support.  
Additional findings include the relationship between efficiency score and 
%notFRL among Nevada elementary schools included in the study was r =.342. While 
this correlation is considered weak, it was greater than the relationship between Nevada 
secondary schools and %notFRL with r = -.082 over the same time period (Welsh, 2011). 
Informing educational leaders of how schools spend money and the efficiency of 
those decisions relative to student achievement outcomes may assist schools and districts 
in making future efficient and effective allocation decisions. Additionally, this study lays 
a foundation for future qualitative studies related to fiscal efficiency and school level 
decision making.  
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CHAPTER 1 
Introduction 
 Research conducted to determine the amount of necessary school funding for 
increased student achievement has had many contradictory viewpoints and has produced 
many unanswered questions. According to Allen (2001) linking school funding to student 
achievement outputs has been a problem for researchers and state policy makers for over 
50 years. 
 Prior to 1960, decisions regarding school finance were often based on the belief 
that student outcomes were only influenced by internal factors and therefore, more 
money was equal to better student achievement (Marion & Flanigan, 2001). As Ferguson 
(1991) stated, it wasn’t until the mid-1960’s that researchers began to look at influences 
outside of schools that affected student achievement. Ferguson further found that 
students’ backgrounds, socio-economic status, and self concept were key variables and 
the greatest predictors of student academic success. Ferguson’s findings were related to 
the findings of what is commonly referred to as the Coleman Report. Coleman, et. al. 
(1966) argued that schooling itself played a minimal part in student achievement. The 
report concluded that external factors, including socio-economic status, natural ability 
among other factors attributed to the success of students. Other research followed along 
the same lines using production function analysis to examine the links between public 
school spending and student achievement.  
In 1986, researcher Eric Hanushek concluded that there was not a relationship 
between educational spending and student achievement. He stated that increased 
expenditures by themselves do not improve education. According to Hanushek, the 
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achievement outputs of education had remained the same, while spending on education 
had increased dramatically. He concluded that schools were not using money wisely 
(Hanushek, 1986). His findings would cause controversy among other researchers.  
In 1996, University of Chicago researchers Greenwald, Hedges, and Laine argued 
against Hanushek’s findings. In particular, they argued that his methodology was flawed 
in terms of the statistical analysis used known as vote counting (p. 362). In addition, 
further studies of the correlation between expenditures and student achievement have 
revealed greater achievement within lower socioeconomic or minority students. As 
pointed out by Koski and Levin (2000), additional funds do increase student achievement 
in specific groups of students (p. 507). 
For decades researchers have been split on the issue of spending and its links to 
student achievement. Studies completed on this issue have had their methodologies and 
findings questioned. By the mid-1990’s, researchers such as Ellinger, Wright, Hirlinger 
(1995) found that research connections between student achievement and funding had 
produced divided results. Therefore, further research was needed on the relationship 
between school resources and student achievement (p. 302).  
 During the 1990s, the focus of school finance research shifted from the question 
of whether or not money matters to the issue of adequacy of funding of schools (Odden, 
2003). Researchers began looking at funding decisions that could have a positive impact 
on student achievement. According to Odden and Clune (1998), state school financing 
systems had become outdated and disconnected from policies that were designed to 
increase student achievement (p. 157). 
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Although a great deal of attention was devoted to the collection of school-level 
fiscal data, little was known about how funds were used at the school and individual 
student levels (Picus, 2000). Researchers such as Picus and Odden argued that the focus 
on expenditures should shift from state and district spending to school-based 
expenditures. 
In the past two decades, educational researchers (Ferguson, 1991; Grissmer, 
Glanagan and Williamson, 1997; Odden and Archibald, 2000; Verstegen, 1994; 
Wenglinsky, 1997; Xu, 2002) have turned their focus away from variables that simply 
explore how much money is spent on education, and are beginning to study variables that 
look at how money is spent and its effect on student achievement. As a result, this study 
was grounded in the research related to how money is spent at the school level.  
Odden and Archibald (2000) studied three ways in which local schools allocated 
resources to improve student achievement. Class size reduction, individual tutoring, and 
professional development were found to be fiscal expenditure strategies employed by 
elementary schools. Additionally, Odden, et. al. (2003) found differences in spending and 
staffing in schools. Some of the most important differences were found in the areas of 
student services, staffing of core academic areas, and non-classroom instructional staff 
(Odden, Archibald, Fermanich, and Gross, 2003).  
As a result of this research, Odden, et. al. (2003) developed a framework to 
analyze school site fiscal expenditure decision making. The sixteen School Resource 
Indicators selected key school descriptors that illustrate how schools expend their money 
and shape their instructional programs. The researchers arrived at the indicators by 
analyzing Chambers and Parrish’s (1994) resource cost model (RCM) and Fowlers’ 
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(2001) downward accounting extension model (DAE). Fowler’s model proposed pushing 
the relevant financial data from school district budgets down to the school site level 
(Odden, et. al., 2003).  
Collectively, the sixteen resource indicators provide a snapshot of how schools 
deploy their resources.  
Statement of Problem 
To date there is a limited understanding of how school-based fiscal expenditure 
patterns and school-based fiscal efficiency effect school achievement. 
Research conducted to determine the amount of necessary school funding for 
increased student achievement has had many contradictory viewpoints and has produced 
many unanswered questions. Linking school funding to student achievement outputs has 
been a problem for researchers and state policy makers for over 50 years (Allen, 2001). 
During the 1990s, the focus of school finance research shifted from the question 
of whether or not money matters to how money is used (Odden, 2003). Researchers 
began looking at funding decisions that could have a positive impact on student 
achievement. According to Odden and Clune (1998), state school financing systems had 
become outdated and disconnected from policies that were designed to increase student 
achievement (p. 157). Additionally, while adequate funding may continue to be a 
consideration, the manner in which education dollars are spent has risen to prominence as 
a critical factor (Odden, et al, 2003). 
Although a great deal of attention was devoted to the collection of school-level 
fiscal data in the 1990s, little was known about how funds were used at the school and 
individual student levels (Picus, 2000). Researchers argue that the focus on expenditures 
5 
 
should shift from state and district spending to school-based expenditures (Picus, 2000; 
Odden 2001).  
In addition, there has been widespread concern that public education is inefficient. 
The performance of schools has been of great concern in policy arenas given the amount 
of money devoted to education. As a result, education reform has moved away from 
equity towards efficiency and accountability (Ruggiero, 2004). 
Purpose of the Study 
The purpose of this study was to identify school-based fiscal expenditure patterns 
among elementary schools in Nevada; determine the relationship of those patterns to 
student achievement outcomes and compare the relative efficiency of Nevada elementary 
schools over a three year period using school level data. 
Research Questions 
In alignment with the purpose of this study and the review of the extant literature, 
the research questions for this study were as follows: 
1. What are the fiscal expenditure patterns for Nevada elementary schools? 
2. What are the fiscal expenditure patterns among the most efficient and least 
efficient Nevada elementary schools over a three year period? 
3. What fiscal expenditure patterns can be used as predictors of school achievement? 
Conceptual Framework 
The conceptual framework used in this study was developed from the research 
literature related to microeconomic efficiency measures. According to the Theory of 
Microeconomic Efficiency Measurement, economists have developed three main 
measures of efficiency (Worthington, 2001).  
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The history of microeconomic efficiency measurement began with Farrell’s 
seminal 1957 work The Measurement of Productive Efficiency. In this work, Farrell 
defined a simple measure of firm efficiency that could account for multiple inputs within 
the context of technical, allocative and productive efficiency (Farrell, 1957).  
Technical efficiency refers to the use of productive resources in the most 
technologically efficient manner. Technical efficiency implies the maximum possible 
output from a given set of inputs (Farrell, 1957). Within the context of education, 
technical efficiency refers to the physical relationship between the resources used and 
educational outcomes (Worthington, 2001). These outcomes may either be defined in 
terms of intermediate outputs (i.e. standardized test scores) or final outcomes (i.e. 
graduation rates) (Liebenstein, 1966; Worthington, 2001).  
Allocative efficiency is concerned with choosing between the different 
combinations of inputs used to produce the maximum possible outputs (Worthington, 
2001). Allocative efficiency, or as Farrell (1957) called it price efficiency, refers to the 
ability of a firm to choose the optimal combination of inputs given input prices. If a firm 
has realized both technical and allocative efficiency, it is then cost efficient (overall 
efficient) (Badunenko, Fritsch, and Stephan, 2008).  
Finally and when taken together, allocative efficiency and technical efficiency 
determine the degree of productive efficiency (also known as total economic efficiency) 
(Worthington, 2001). Thus, if an organization uses its resources completely allocatively 
and technically efficiently, then it can be said to have achieved total economic efficiency 
(Farrell, 1957; Worthington, 2001; Dimara, Skuras, Tsekouras, and Tzelepis, 2007). 
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Alternatively, if technical and/or allocative efficiency is absent, then the organization will 
be operating at less than total economic efficiency (Liebenstein, 1966). 
In addition to considering the relative and technical efficiency of schools, it is 
clear that certain resource indicators have an effect on student achievement while others 
do not (Achilles, 1996; Hanushek, 1997; Wenglinsky, 1997; Odden, et al. 2003; Odden 
2004).  Based on research findings, Odden et al. 2003 created a framework that allowed 
districts to evaluate school spending consisting of research-based resource indicators that 
were found to have an effect on student achievement.  This framework utilizes a 
combination of Chambers’ (1999) Resource-Cost Model (RCM) and Fowler’s (2001) 
Downward Accounting Extension (DAE) which advocates pushing the relevant fiscal 
data from the district level to the school level. 
Summary of Methodology 
This study utilized a micro-level economic approach to analyze school level 
efficiency using Data Envelopment Analysis (DEA).  The DEA used multiple outputs 
and inputs to compare levels of efficiency of elementary schools in the state of Nevada.  
DEA has been utilized in a variety of educational studies, many of which focused 
on school finance and efficiency (Worthington, 2001).  In the field of education, DEA 
has been used to examine both school district efficiency (Smith and Mayston, 1987; 
Sengupta and Sfeir, 1988; Barrow, 1991; Ruggiero, 1996; Chalos, 1997) and to a limited 
extent local school efficiency (Bassent et al, 1982; Ray, 1991; Lovell, et al, 1993). Unlike 
production functions and cost functions, DEA has been utilized to assess the relative 
efficiency of non-profit institutions such as schools and hospitals since it can 
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accommodate any variety of input and output variables (Athanassopoulos & Curram, 
1996). 
DEA is a non-parametric method of modeling that has been used with increasing 
frequency. Developed by Charnes, Cooper, and Rhodes (1978) and based on work by 
Farrell (1957), it is often used to compare decision-making units (DMUs) within an 
organization to determine the efficiency of each unit and means for improving 
performance relative to the other DMUs (Lovell, 1968). 
There are a number of reasons DEA was used as opposed to other models:  
 DEA, unlike cost functions and production functions, can incorporate multiple 
input and output variables simultaneously (Monk, 1989). 
 Based on the needs of the field and the research situation, the model can 
accommodate either minimizing inputs while keeping outputs constant, or 
maximizing outputs given constant inputs (Franz, 1992). 
 DEA constructs a frontier model based on observed inputs and outputs in the 
sample (Bravo-Ureta & Rieger, 1991) as opposed to comparing DMUs to an 
average function or regression (Thanassoulis et al, 1987). Therefore, DEA is a 
relative measure as opposed to a measure against a constant standard. 
 Unlike production function, DEA has been utilized to adequately assess the 
relative efficiency of non-profit institutions such as schools and hospitals 
since it can accommodate any variety of input and output variables (Hendricks 
& Signhal, 1997).  
 DEA can be used to investigate issues relating to efficiency over time 
(Hendricks & Signhal, 1997). 
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While it has its strengths, DEA does have its own drawbacks as well:  
 Since DEA is an extreme point technique, noise, such as measurement error, 
can cause significant problems. Stochastic models can more readily handle 
random noise through their inclusion of error variables (Chu et al., 2002).  
Random noise in DEA models can cause significant problems with the 
accurate identification of the efficiency frontier. 
 Inclusion of too few DMUs or too many variables can result in an over 
identification of efficient DMUs (Athanassopoulos & Curram, 1996 & Robst, 
2001).  
 In addition, DEA makes no accommodations for inexplicable variations or 
“noise” which can be a limitation of the approach, so when selecting the input 
and output variables, they must accurately account for and reflect the relative 
ability of students, family background of students, and overall effectiveness of 
each school, regardless of students’ ability level (Cooper et al, 2004 & 
Sengupta, 1996).  
Sources of Data 
 School site expenditure data was gathered by EDmin.com using their In$ite 
(EDmin.com, 2009) software.  In$ite was originally used to produce financial reports for 
school districts, however, in recent years, the information gathered by In$ite is being 
coupled with the student performance data to help districts measure their educational 
production. No capital outlay expenditures or school discretionary accounts were 
included in the data base. The rationale for exclusion of capital outlay was this analysis 
was focused on the maintenance and operation budgets of school level allocations. 
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School discretionary budgets were excluded because the researcher could not get access 
to school banking data.  
 Demographic characteristics, including ethnicity, gender, special populations, and 
the school improvement goals were provided by the Nevada Department of Education 
and made available through the Nevada Annual Report of Accountability website, 
www.nevadareportcard.com.  Achievement data, to include the 3
rd
-5
th
 math, reading, and 
science Criterion Referenced Test (CRT), was provided by Clark County School 
District’s Department of Research and School Improvement.   
 
Definition of Terms 
Terms Related to School Finance 
Adequacy- A state of finance that requires that each child receive an education that 
reaches a certain level of quality (Odden & Picus, 2008). 
Equity- The concept or idea of fairness in finance, particularly as to taxation or welfare 
economics (Atkinson & Stiglitz, 1980). There are three aspects to equity in school 
finance: vertical equity, horizontal equity, and equal opportunity (Odden & Picus, 
2008). 
Fiscal neutrality- Refers to equally educational opportunity where equity has been met 
both horizontally and vertically (Odden & Picus, 2008).  
Horizontal equity- A state in which all members of the group are considered equally for 
funding (Odden & Picus, 2008). 
Vertical equity- A state in which differences among members of the group are taken into 
account when funding (Odden & Picus, 2008). 
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Terms Related to Efficiency and Microeconomics 
Allocative efficiency- Obtaining the most consumer satisfaction from available resources 
(Flynn, 2005). Allocative efficiency is concerned with choosing between the 
different technically efficient combinations of inputs used to produce the 
maximum possible outputs (Worthington, 2001).   
Efficiency- The use of resources so as to maximize the production of goods and services 
(Sullivan & Sheffrin, 2003). 
Firm efficiency- The efficiency of any given firm consisted of two components: technical 
efficiency, the ability of a firm to maximize output from a given set of inputs; and 
allocative efficiency, the ability of a firm to use these inputs in optimal 
proportions, given the respective prices. Combining the two measures provides 
the measure of productive efficiency (Farrell, 1957) 
Pareto Efficiency- An economic situation in which nobody can be made better off 
without making somebody else worse off (Worthington, 2001). 
Productive efficiency- If an organization uses its resources completely allocatively and 
technically efficiently, then it can be said to have achieved total economic 
efficiency or it has reached Productive Efficiency (Worthington, 2001). 
Productivity- The relationship between inputs and outputs which can be applied to 
individual factors of production or collectively (Worthington, 2001). 
Technical efficiency- Implies the maximum possible output from a given set of inputs 
(Worthington, 2001). 
X Efficiency- The effectiveness with which a given set of inputs are used to produce 
outputs (Leibenstein, 1966). 
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Terms Related to Data Envelopment Analysis 
Cost function- The cost function is a function of input prices and output quantity. Its 
value is the cost of making that output given those input prices (Perloff, 2009).  
Data Envelopment Analysis- Is a nonparametric method in operations research 
and economics for the estimation of production frontiers. It is used to empirically 
measure productive efficiency of decision making units (or DMUs) (Charnes, 
Cooper & Rhodes, 1978). 
Decision-making units (DMUs) - The collection of firms, departments, divisions or 
administrative units with the same goals and objectives, and which have common 
inputs and outputs (Champaner, 2003). In this study, a DMU refers to the 
individual elementary schools in the state of Nevada.  
Efficiency Frontier- The frontier, or envelope, representing the best performance. The 
frontier is made up of the units in the data set which are most efficient in 
transforming their inputs into outputs (Champaner, 2003). 
Efficiency Score- In DEA, each decision making unit is allocated an efficiency score. 
The score is between 0 (or 0 per cent) and 1 (or 100 percent). A unit with a score 
of 1 is relatively efficient in relation to the other decision making units while any 
unit with a score of less than 1 is relatively inefficient (Champaner, 2003).  
Input- The term denoting either an entrance or changes which are inserted into 
a system and which activate/modify a process (OECD, 2010). 
Noise- Statistical noise is the colloquialism for recognized amounts of unexplained 
variation in a sample (Cook, 1982) 
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Non-parametric- A statistic whose interpretation does not depend on the population 
fitting any fixed distribution. The number and nature of the parameters are 
flexible and not fixed in advance. (Corder & Forman, 2009) 
Outputs- Consists of those goods or services that are produced within an establishment 
that becomes available for use outside that establishment (OECD, 2010) 
Parametric- A branch of statistics that assumes data come from a type of probability 
distribution and makes inferences about the parameters of the distribution.  Most 
well-known elementary statistical methods are parametric (Geisser & Johnson, 
2006). 
Production function- The maximum set of output(s) that can be produced with a given set 
of inputs. Use of a production function implies technical efficiency. Synonym for 
production frontier, the technically efficiency part of a feasible production set, the 
set of all input- output combinations that are feasible (but not necessarily 
efficient) (OECD, 2010).  
Relative Efficiency – Based on the observed performances of other units, no inputs or  
outputs can be improved without worsening some of its other inputs or outputs 
(Cooper, et al, 2004).  
A return to Scale- Returns to scale refers to the rate by which output changes if all inputs 
are changed by the same factor. Constant returns to scale: a k-fold change in all 
inputs leads to a k-fold change in output. Under increasing returns to scale, the 
change in output is more than k-fold, under decreasing returns to scale; it is less 
than k- fold (OECD Productivity Manual, 2001). 
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Stochastic- The adjective “stochastic” implies the presence of a random variable; e.g. 
stochastic variation is variation in which at least one of the elements is a variate 
and a stochastic process is one wherein the system incorporates an element of 
randomness as opposed to a deterministic system (OECD, 2010). 
Terms Related to Resource Allocation and Downward Accounting 
Classroom Materials - An expenditure variable comprised of the cost for pupil-use  
technology/software, instructional materials, trips, and supplies (Cooper & 
Lybrand, LLP, 2003). 
Core class size – The average number of students per teacher in mathematics,  
  English/language arts, science, and social studies classes. (Odden, 2003). 
Efficiency – The use made of resources in the attainment of outputs, in the context of  
  environmental factors (Normand & Stoker, 1991).  
Expenditures per pupil – calculated by dividing total school operating expenditures from  
  all funds and all sources by the total student enrollment. (Odden, 2003). 
Face-to-Face Teaching – An expenditure variable comprised of the cost for instructional  
 teachers, substitutes, and instructional paraprofessionals (Cooper & Lybrand, 
LLP, 2003). 
Facilities – An expenditure variable comprised of the cost for building upkeep, utilities,  
  and maintenance (Cooper & Lybrand, LLP, 2003). 
Length of a class periods – The typical length of class periods in minutes. (Odden, 2003). 
Length of core class periods – The length of math, English/language arts, science, and  
  social studies class periods in minutes. (Odden, 2003). 
Length of instructional day – The number of hours per day that students are present for  
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  instruction. (Odden, 2003). 
Length of reading and mathematics class periods – The length of math and reading class  
periods in minutes.  These include periods when students are specially grouped 
for extended math or literacy instruction. (Odden, 2003). 
Non-instructional Pupil services – An expenditure variable comprised of the cost for  
  transportation, food services, and safety (Cooper & Lybrand, LLP, 2003). 
Noncore class size – The average number of students per teacher of classes other than  
  mathematics, English/language arts, sciences and social studies. (Odden, 2003). 
Percent core teachers - The percentage of all license school staff except the principal and  
  assistant principal(s) who are regular classroom teachers. (Odden, 2003). 
Percent ESL/bilingual – The number of students eligible for services through the English  
  as a second language program or a bilingual program (Odden, 2003). 
Percent low income – The percent of enrolled students eligible for the federal free- and  
  reduced – price lunch program. (Odden, 2003). 
Percent Special education – The percent of students in the school with an Individual  
  Education Program (IEP). (Odden, 2003). 
Performance - The relationship between the current state of technology and efficiency  
  (Fried, Lovell, & Schmidt, 1993). 
Productivity - A ratio of output to inputs (Lovell, 1993). 
Professional development expenditures per teacher - Calculated by dividing a school’s  
total expenditures for professional development by the total number of licensed 
teachers, which will include mentors and instructional facilitators. (Odden, 2003). 
Program Support – An expenditure variable comprised of the cost for program  
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management, therapists, psychologists, evaluation, and social work services 
(Cooper & Lybrand, LLP, 2003). 
Pupil Support – An expenditure variable comprised of the cost for guidance/counseling,  
library/media, extracurricular activities, and student health services (Cooper & 
Lybrand, LLP, 2003). 
Reading and Mathematics class size – The average number of students per teacher in  
  math and reading classes. (Odden, 2003). 
Regular class size – The size of the regular-education, self contained, classroom. (Odden,  
  2003). 
School Management – An expenditure variable comprised of the cost for the salaries for  
principals, assistant principals, and school office personnel (Cooper & Lybrand, 
LLP, 2003). 
School unit size – The student enrollment of each instructional unit within a school  
  building. (Odden, 2003). 
Special academic focus – The academic program focus, if any, of a school. (Odden,  
  2003). 
Student enrollment – The total student enrollment of the school. (Odden, 2003). 
Teacher Support – An expenditure variable comprised of the cost for curriculum  
development, in-service, and support for staff development (Cooper & Lybrand, 
LLP, 2003). 
Technology - The productive transformation between inputs and outputs (Fried, Lovell,  
  & Schmidt, 1993). 
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Assumptions 
A primary assumption of this study was that all of the data collected and reported 
by In$ite had been accurately reported by schools and that In$ite had properly distributed 
the expenditures into the correct expenditure categories.  Similarly, the assumption was 
made that the accountability, demographic, and achievement data reported by the State of 
Nevada (http://www.nevadareportcard.com) was accurate and that any irregularities in 
the data did not have a meaningful effect on the results generated in this study. 
Additionally, it was assumed that each school operated within a unique 
educational environment and that consideration of exogenous environmental variables 
was made in the study methodology. 
Limitations and Delimitations 
The following limitation and delimitations were considered when reviewing the 
results of this study: 
1. The fiscal expenditure categories used in this study were limited to the categories 
identified in the In$ite database. 
2. The fiscal expenditures related to capital outlay and discretionary school accounts 
was not included in the analysis.  
3. This study did not consider other non-fiscal resource allocation variables that may 
affect allocative efficiency. 
4. This study did not attempt to capture and re-distribute district-level expenditures 
to schools as part of the model. 
5. Data Envelopment Analysis (DEA) was used to compare efficiency of DMUs 
among each other and was not compared to any outside DMUs or data. 
18 
 
6. The application of DEA was used to evaluate fiscal expenditure patterns and was 
not used to rank order the schools. 
Significance of the Study 
After reviewing the extant literature in school finance adequacy, equity, and 
efficiency, the overarching question this study explored was the following:  What are the 
effects of school-level fiscal expenditures on student achievement?  As Guthrie (2007) 
stated, `If policymakers knew with greater precision for what activities school resources 
were actually employed and could systematically link resources to results, the 
consequence might well be greater (a) knowledge regarding schooling and progress 
toward an “education production function,” (b) distributional equity of educational 
resources, and (c) opportunity for informed public discussion of education Informing 
educational leaders of how schools spend their money and the efficiency of those 
decisions relative to student achievement outcomes may assist many schools and districts 
in making more efficient and effective allocation decisions.’ 
Summary 
This dissertation is organized into six chapters. The first chapter is an introduction 
of the study. Chapter two contains a review of the literature addressing the historical 
background of school finance research; equity, adequacy, and efficiency in spending; 
incorporating risk factors into funding formulas; examining efficiency through effective 
allocation patterns; and measuring efficiency in education through adjusted performance 
measures and regression analysis, production functions, cost functions, and data 
envelopment analysis. In the third chapter, the research design and methodology are 
described. Chapter four provides an analysis of the Phase I data and results; chapter five 
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provides analysis of the Phase II data and results of the application of data envelopment 
analysis to the enveloped schools. Chapter six provides a summary of the study, 
conclusions, and recommendations for next steps for practitioners and for further 
research. 
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CHAPTER 2 
Literature Review 
Introduction 
For over 50 years finance research in education has attempted to determine 
adequate levels of spending, equitable methods for allocating funds, accountability of 
funding levels relative to student achievement outcomes, and efficiency of educational 
spending. Research in the 1990’s began with efforts to understand how the education 
dollar is spent, progressing a decade later to track educational expenditures at the school 
level by the educational strategy for which the dollar is used (Hanushek, 1997). 
A thorough review of the literature on the topic of school spending and allocation 
of monies shows that quantity may not be at the heart of the problem. While an adequate 
level of resources can be an issue, as evidenced by the current wave of school finance 
litigation, how educational dollars are spent is a more critical factor. Research by Odden 
and Archibald (2000) demonstrates that the reallocation of monies and increased efficient 
use of resources can have a positive effect on student outcomes. 
Research conducted to determine the amount of necessary school funding for 
increased student achievement has had many contradictory viewpoints and has produced 
many unanswered questions. Linking school funding to student achievement outputs has 
been a problem for researchers and state policy makers for over 50 years (Allen, 2001). 
Historically, the funding debate in school finance may have begun in the 1960’s 
with the Coleman Report in 1966. Among the primary findings of the Coleman study was 
that school inputs, other than student body composition, had little to do with student 
achievement (Coleman, Hobson, McPartland, Mood, Weinfeld, & York, 1966). 
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Shifts in research began in the 1960s, culminating in Coleman et al.’s (1966) 
review of over six hundred-thousand students and teachers in the public school system.  
Equality of Educational Opportunity (Coleman et al., 1966), commonly referred to as 
The Coleman Report, essentially debunked the closed systems theories that had been 
directing reforms of the past. The extensive data produced showed that the strongest 
predictors of student achievement had little to do with the schools and their equitable or 
un-equitable course offerings, class sizes, and grading strategies and more to do with the 
students’ backgrounds, self concepts, and socio-economic statuses.   
Following the Coleman Report, the early 1980s saw reform focus on excellence 
of education (Murphy, 1990).  The National Commission on Excellence in Education’s 
(NCEE) report, dubbed A Nation at Risk, played a key role in seeing the school reform 
cycle back to the question of quality.  The report proved to be a grim look at America’s 
public school system.  Statistics on an increasing illiteracy rate, drop-out rates, and 
remedial classes, as well as on international achievement passing America by, showed the 
education system to be lacking in excellence (Murphy, 1990; North Central Regional 
Educational Laboratory, 2007). 
During the 1990s, the focus of school finance research shifted from the question 
of whether or not money matters to how money is used (Odden, 2003). Researchers 
began looking at funding decisions that could have a positive impact on student 
achievement. According to Odden and Clune (1998), state school financing systems had 
become outdated and disconnected from policies that were designed to increase student 
achievement (p. 157). 
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Although a great deal of attention was devoted to the collection of school-level 
fiscal data in the 1990s, little was known about how funds were used at the school and 
individual student levels (Picus, 2000). Researchers argue that the focus on expenditures 
should shift from state and district spending to school-based expenditures (Picus, 2000; 
Odden 2001). 
Equity in Spending 
 Along with research shifts concerning school finance in the 1960s, the question of 
spending equity among student ethnic and socio-economic groups came in to question. In 
the case of San Antonio v. Rodriguez (1973), the United States Supreme Court ruled that 
education was not a protected right under the U.S. Constitution (Webb, Metha, & Jordan, 
2007). In the landmark case Serrano v. Priest (1971), which noted that disadvantaged 
students were not succeeding in school, paved the way for other lawsuits to be brought 
against states by entities pursuing equity in funding (Archibald, 2006).  In Serrano v. 
Priest (1971), the court found that a property-tax based finance system for public schools 
was unconstitutional because the amount of funding going to different districts 
disproportionately favored the wealthy. One of the significant outcomes of the Serrano 
case was that the research commissioned for the study gave the courts a “judicially 
manageable standard” of fiscal neutrality to ascertain equity (Guthery, 2007).  Following 
Serrano, other states were named in equity cases, with the primary intent to redesign state 
finance systems so that they reduce disparities in per pupil property wealth, establishing 
fiscal neutrality and horizontal equity, and providing additional resources for students 
with special needs and backgrounds, thus establishing vertical equity (Odden, 2004).   
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 Although court cases involving school funding can be found as early as 1819 in 
Massachusetts, the modern era of school finance litigation began in the early 1970’s with 
Serrano and Rodriguez. Equal protection claims seeking equity in public school financing 
were common in the 1970’s and 1980’s, with defendants, the states, prevailing in nearly 
two-thirds of those cases (National Access Network, 2010).  By the late 1980’s legal 
battles began to shift away from equity and toward what constituted an adequate system 
of education funding.  
Table 2.1 
School Funding Liability Court Decisions as of March 2010 
Plaintiff Victory State Defendant Victory No Court Decision 
Alaska, Arizona, Arkansas, 
California, Colorado, 
Connecticut, Idaho, Kansas, 
Kentucky, Maryland, 
Massachusetts, Missouri, 
Montana, New Hampshire, 
New Jersey, New Mexico, 
New York, North Carolina, 
North Dakota, Ohio, South 
Carolina, Tennessee, Texas, 
Vermont, Washington, West 
Virginia, Wyoming 
Alabama, Arizona, Colorado, 
Florida, Georgia, Illinois, 
Indiana, Louisiana, Maine, 
Michigan, Minnesota, 
Missouri, Nebraska, 
Oklahoma, Oregon, 
Pennsylvania, Rhode Island, 
South Dakota, Virginia, 
Wisconsin 
Delaware, Hawaii, Iowa, 
Mississippi, Nevada, Utah 
Note: From National Access Network (2010) 
Between 1971 and 1983, 17 state high courts ruled on the constitutionality of their 
state school finance systems, and a number of state finance systems were found 
unconstitutional, including those in Arkansas, California, Connecticut, New Jersey, 
Washington, West Virginia, and Wyoming (Picus, 2003). In 1989, the Kentucky Supreme 
Court invalidated the state’s entire system of public education. The court held that the 
system was inadequate and inefficient (Rebell, 2010). To date, only five states have yet to 
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have their public education finding systems challenged in court (National Access 
Network, 2010).  
Even after extensive litigation and legislation, equity of spending has failed to 
materialize fully and has still failed to equalize achievement for all students.  No matter 
how convincing the case for inequities in school outcomes, no evidence supports the 
notion that financing reform will cure these inequities (Hanushek, 1996). It remains 
unclear whether true equity in education funding can ever be achieved. 
Adequacy of Spending 
By the 1990’s, following A Nation At Risk in 1984,  and with demand for greater 
school accountability growing, concerns regarding adequacy of funding had moved to the 
forefront of fiscal expenditure discussions (Picus, 2004). Much like in equity reform, 
litigation sought to define what was sufficient to fulfill legal duty under the states’ 
constitutions’ education clauses and funding formulas, which varied greatly from state to 
state.  Vesely (2005) pointed out that the critical educational element of a foundation 
program is the base spending level, the spending base that is adequate to fiscally support 
a program that can teach the average student to standards.   
Odden and Archibald (2000) studied three ways in which local schools allocated 
resources to improve student achievement. Class size reduction, individual tutoring, and 
professional development were found to be fiscal expenditure strategies employed by 
elementary schools. Additionally, Odden, et. al. (2003) found differences in spending and 
staffing in schools. Some of the most important differences were found in the areas of 
student services, staffing of core academic areas, and non-classroom instructional staff 
(Odden, Archibald, Fermanich, and Gross, 2003). As a result of this research, Odden, et. 
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al. (2003) developed a framework to analyze school site fiscal expenditure decision 
making. The sixteen School Resource Indicators selected key school descriptors that 
illustrate how schools expend their money and shape their instructional programs.  
Table 2.2 
 
School Resource Indicators 
1. School building size 2. Length of instructional day 
3. School unit size 4. Length of class periods 
5. Percent low-income 6. Length of reading class (ES) 
7. Percent special-education 8. Length of math class (ES) 
9. Percent ESL/LEP 10. Reading class size (ES) 
11. Expenditures per pupil 12. Mathematics class size (ES) 
13. Professional dev. per 
teacher 
14. Core class size 
15. Special academic 
focus/School 
16. Percent core teachers 
 
Note: Adapted from Odden, Archibald, Fermanich, and Gross (2003) 
 
Hanushek (1997) also noted that, of all the inputs studied, stronger teacher test 
scores are most consistently related to higher student achievement, with 37% of studies 
providing positive and statistically significant effects.   
In response to the need to create more adequate school models, researchers began 
to explore ways to determine the adequacy of spending in schools, relative to standards 
and accountability measures.  According to Hanushek, (1997), four approaches emerged 
to determine how much an adequate education costs:  (1) The economic cost function 
approach, (2) generalizing from costs of schools that meet performance standards, (3) the 
effective school wide programs or strategies model, and (4) the professional judgment or 
evidence-based approach. 
 Although adequacy models have been instrumental in school finance reform, 
adequacy may have run its course.  From the 1970s through 1994, (Conley & Picus, 
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2003; A. Odden et al., 2003; Picus, 2004)scores on the National Assessment of 
Educational Progress (NAEP) were up slightly in mathematics, almost unchanged in 
reading, and down in science, yet the expenditure per student increased by 7.6% annually 
(Hanushek, 1996). As Hanushek states, “The equalization battles have diverted attention 
from the central issue of whether our public school systems, which are sheltered from 
competition, use resources efficiently” (p. 98). 
During the 1960s, spending data was commonly reported by object of 
expenditure, (e.g. teachers, aides, supplies, materials, etc.).  However, to support efforts 
to better understand and categorize spending, expenditures have increasingly been 
reported by functional categories such as instruction, administration, and operations.  
The two main approaches researchers have used to measure educational resource 
allocation and efficiency are the Resource Cost Model (RCM) and the Finance Analysis 
Model (FAM), also known as the accounting approach.  Implementation of FAM 
measures resources in term of dollar expenditure recoding and reorganizing fiscal 
information into a set of functional, program, and grade level school type categories, 
drilling down to the school level as a downward accounting extension of the district-level 
approach to report and record expenditures at individual schools (Worthington, 2001; 
Camanho & Dyson, 1999). In this way, FAM determines the extent to which services are 
provided at the school site.  Alternatively, RCM is based upon measurement of physical 
resources employed in an activity, as opposed to the determination of actual expenditures 
(Bowlin, 1987). Related to cost functions, RCM uses formal methods and structures to 
specify the structure of the service delivery systems and the types of physical ingredients 
used in delivering services, measure the intensity of these resources, assign prices to the 
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specific physical ingredients, and use the price data to aggregate resources across the 
entire program to determine overall program costs (Chambers, 1999). 
A thorough review of the literature on the topic of school spending and allocation 
of monies shows that quantity may not be at the heart of the problem. While an adequate 
level of resources can be an issue, as evidenced by the current wave of school finance 
litigation, how educational dollars are spent is a more critical factor. Research by Odden 
and Archibald (2000) demonstrates that the reallocation of monies and increased efficient 
use of resources can have a positive effect on student outcomes. 
The seminal work in Resource Cost Modeling is a school expenditure structure 
and resource indicators model commonly referred to as the “Sixteen School Resource 
Indicators” (Odden, et. al. 2003).  Because the structure includes a set of resource 
indicators, it can reveal even more about the school's strategies and the impact of its 
resource allocation choices.  
Odden (2003) also catalogued seven instructional and two non-instructional 
components for study, including:  core academic teachers, specialist and elective 
teachers, extra help and assistance for students, professional development, non-classroom 
instructional staff, instructional materials and equipment, student support, administration, 
and operations and maintenance. 
 In order to gain a better understanding the significance of cost studies in 
education, a deeper understanding of how school level resources and school 
characteristics effect student outcomes. As of yet, there is a limited understanding of how 
resources and their distribution effect student achievement (Odden et. al., 2003).  
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Financial Efficiency 
Odden criticized the adequacy movement, citing that it misses the importance of 
the choices districts make about how they spend their money.  The problem in the 
adequacy logic is the assumption that districts now use their resources strategically to 
benefit children and will use new resources to do so in the future (Odden, et al, 1995). 
With the implementation of the No Child Left Behind Act (NCLB), increased 
accountability for student achievement was placed on schools.  In addition, taxpayers 
wanted to know what they were getting for their expenditure of funds, identifying the 
relationships between what goes in and what comes out of the system (Coate, 1999).  
It has been observed that the natural extension of the standards and accountability 
movement is to assess why student achievement may be low (Hanushek, 1996).  Whereas 
falling student enrollment in the 1980’s allowed per-student expenditure to rise faster 
than total spending, by the early 1990’s this fortunate situation had ended and reversed, 
increasing the fiscal difficulty for schools as citizens and voters inevitably become more 
concerned about costs and the returns on investments in public education. Adding to the 
concern, most states and school districts also face reduced revenue growth and tighter 
budgets, with state government budgets even more stretched because they have assumed 
increased fiscal responsibility for funding education (Roza & Paul. 2006). As money 
tightens, dollars will need to be focused selectively on programs and strategies that 
produce high levels of student achievement (Chambers, 1999).  
Several reasons exist explaining why resource use has become more central on the 
school finance agenda:  modest improvements in student results despite significant 
increases in real dollars; the push of state standards-based education reform and improved 
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student performance, increasing fiscal productivity; the shift of school finance from 
equity to adequacy; and the emergence of new, more detailed, disaggregated data sets 
allowing more in-depth analyses of the links between spending and student achievement 
(Hanushek & Rivkin, 1997; Miles and Darling-Hammond, 1998).   
It is already known that resource allocation and efficacy in education has areas 
which could be improved upon.  According to Picus (2004), the largest portion of 
increased spending has been used to hire more teachers, allowing for reduced class size 
and pull-out programs; neither strategy has proven effective in improving student 
achievement. 
Research on resource allocation and efficiency has been limited for a number of 
factors.  Resource use and its relationship with educational products are much more 
complex than in the private sector, therefore, because of this complexity, there have been 
few attempts at addressing school efficiency (Odden, 1995).  Research has, however, 
revealed limited evidence of fiscal allocations yielding greater efficiency. Mangan (2007) 
calculated that teacher salary is negatively related to efficiency, class size is positively 
related to efficiency, and, in urban schools, the level of education of teachers is positively 
related to efficiency.  Researchers (Chambers, 1999; Odden, 1999; Odden, Borman, & 
Fermanich. 2004) have found that larger class sizes and younger, well-educated teachers 
are less costly than smaller classes or veteran teachers and have demonstrated a 
significant positive relationship between spending for teachers' career ladder supplements 
and achievement in both math and reading. 
Measuring school performance, in terms of efficiency and production, has become 
more prominent in school finance literature in recent decades (Cooper, Lawrence, & Zhu, 
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2004). With varying demographics and uneven distribution of scarce resources among 
schools, finding fair ways to measure school performance has grown.  In addition to this, 
knowing the relationship between inputs and outputs can improve decision making 
among school leaders in maximizing school performance (Stiefel, Schwartz, Rubenstein, 
& Zabel, 2005). 
Fried, Lovell, and Schmidt (1993) assert that if high economic efficiency and 
productivity are deemed important, then it is essential that measures of efficiency and 
productivity be defined in a ways that are useful to managers and policy makers.  
However, insights into how to improve productivity and efficiency can only be identified 
if the possibility of low productivity and inefficiencies are allowed.  As unpopular as this 
might be, this allowance can lead to a rich understanding of the sources of improvement 
in school performance (Fried, Lovell, & Schmidt, 1993).   
 Performance is the relationship between the current state of technology and 
efficiency (Fried, Lovell, & Schmidt, 1993) – technology being the productive 
transformation between inputs and outputs and efficiency being the aggregate distance 
between what is predicted (based on the state of technology) and what actually occurs. 
Performance varies depending on technology changes and changes in efficiency (Lovell, 
1993) and can be measured with a variety of econometric and mathematical programming 
techniques (Fried, Lovell, Schmidt, 1993). 
Performance of a decision making unit, such as a school, is generally measured as 
either more-or-less productive or more-or-less efficient.  Productivity being measured by 
a ratio of output to inputs (a simple equation when there is only one output and input 
variable, however, with more than one of each, the variables must be aggregated 
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properly) and efficiency, being figured by comparing actual productivity to optimal 
inputs or optimal outputs.  Efficiency ratios are figured either by using maximum output 
to a given input, or minimum inputs to a given output, or a combination of the two 
(Lovell, 1993). 
 Efficiency exists in two types: technical and economic (Lovell, 1993). Technical 
efficiency is achieved by getting the maximum output for any bundle of inputs and 
economic efficiency is achieved by gaining the highest level of satisfaction through a 
given bundle of inputs. Since economic efficiency is based on consumers’ satisfaction, 
being economically efficient assumes one is also technically efficient.  However, a 
production unit that is technically efficient can fail to satisfy the consumer, creating 
economic inefficiencies (Lovell, 1993; Stiefel, Schwartz, Rubenstein, & Zabel, 2005).  
 Lovell (1993) outlines three problems that must be addressed when analyzing 
production and efficiency.  One, which and how many variables, both output and input, 
should be included?  Two, how should unequal variables be weighted when aggregating 
them for analysis, and three, how should the expected basis of production be determined? 
The conceptual framework used in this study is developed from the research 
literature related to microeconomic efficiency measures. According to the Theory of 
Microeconomic Efficiency Measurement, economists have developed three main 
measures of efficiency (Worthington, 2001).  
Technical efficiency refers to the use of productive resources in the most 
technologically efficient manner. Technical efficiency implies the maximum possible 
output from a given set of inputs (Farrell, 1957). Within the context of education, 
technical efficiency refers to the physical relationship between the resources used and 
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educational outcomes (Worthington, 2001). These outcomes may either be defined in 
terms of intermediate outputs (i.e. standardized test scores) or final outcomes (i.e. 
graduation rates) (Liebenstein, 1966; Worthington, 2001).  
Allocative efficiency is concerned with choosing between the different 
combinations of inputs used to produce the maximum possible outputs (Worthington, 
2001). Allocative efficiency, or as Farrell (1957) called it price efficiency, refers to the 
ability of a firm to choose the optimal combination of inputs given input prices. If a firm 
has realized both technical and allocative efficiency, it is then cost efficient (overall 
efficient) (Badunenko, Fritsch, and Stephan, 2008).  
When taken together, allocative efficiency and technical efficiency determine the 
degree of productive efficiency (also known as total economic efficiency) (Worthington, 
2001). Thus, if an organization uses its resources completely allocatively and technically 
efficiently, then it can be said to have achieved total economic efficiency (Farrell, 1957; 
Worthington, 2001; Dimara, Skuras, Tsekouras, and Tzelepis, 2007). Alternatively, if 
technical and/or allocative efficiency is absent, then the organization will be operating at 
less than total economic efficiency (Liebenstein, 1966). 
The history of microeconomic efficiency measurement began with Farrell’s 
seminal 1957 work The Measurement of Productive Efficiency. In this work, Farrell 
defined a simple measure of firm efficiency that could account for multiple inputs within 
the context of technical, allocative and productive efficiency (Farrell, 1957). In this 
approach, Farrell (1957) proposed that the efficiency of any given firm consisted of two 
components: technical efficiency and allocative efficiency. Combining the two measures 
provides the measure of productive efficiency (Badunenko, Fritsch, and Stephan, 2008). 
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This study will utilize a micro-level economic approach to analyze school level 
efficiency using Data Envelopment Analysis (DEA).  The DEA will use multiple outputs 
and inputs to compare levels of efficiency of elementary schools in the state of Nevada.  
DEA has been utilized in a variety of educational studies, many of which focused 
on school finance and efficiency (Worthington, 2001).  In the field of education, DEA 
has been used to examine both school district efficiency (Smith and Mayston, 1987; 
Sengupta and Sfeir, 1988; Barrow, 1991; Ruggiero, 1996; Chalos, 1997) and to a limited 
extent local school efficiency (Bassent et al, 1982; Ray, 1991; Lovell, et al, 1993). 
DEA is a non-parametric method of modeling that has been used with increasing 
frequency. Developed by Charnes, Cooper, and Rhodes (1978) and based on work by 
Farrell (1957), it is often used to compare decision-making units (DMUs) within an 
organization to determine the efficiency of each unit and means for improving 
performance relative to the other DMUs (Lovell, 1968).   
Efficiency measures can be categorized according to the type of data available – 
quantities only, or quantities and prices. With quantities only, technical efficiency can be 
figured; when quantities and prices are available, economic efficiency can be figured.  
According to Lovell (1993) prices in the public sector are unreliable if even available, 
thus it limits what can be measured. 
 Lovell (1993) defends limiting efficiency measures to using only technical 
efficiency measures because of the limited availability and reliability of pricing and the 
desire for a level playing field in the public sector (Lovell, 1993).  
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The following are the most common technical efficiency measures used in 
educational literature (Stiefel, Schwartz, & Rubenstein, & Zabel, 2005; Stiefel, Schwartz, 
& Rubenstein, 1999). 
Adjusted performance measures. Adjusted performance measures (APM) use 
multiple regressions to predict outcomes based on a set of inputs and outputs from a 
previous year. The actual APM is figured by subtracting the actual school outputs from 
the predicted outcome (adjusted to zero) from the regression analysis  - this is referred to 
as the prediction error (Stiefel, Schwartz, Amor, & Kim, 2005).  Prediction errors greater 
than zero indicates over performance and values less than zero indicate under 
performance (Stiefel, Schwartz, & Rubenstein, 1999). 
 APMs have their place in measuring school performance in that they are relatively 
straight forward for those familiar with regression analysis, can be used to measure 
performance in a single year, and indicate difference (rank) among schools.  However, 
since APMs are a series of output measures, ranking the multidimensionality of a school 
in a series of single dimensional analysis becomes a problem (Stiefel, Schwartz, & 
Rubenstein, 1999). For example, a school can rank high in one area (math) and low in 
another (reading), creating a judgment call on what output measure nets a higher ranking 
(Stiefel, Schwartz, Amor, & Kim, 2005).  In addition to this, since APMs are based off 
averages rather than the most efficient school, ambiguity is created on what is efficient 
and inefficient. 
Production functions. Production functions estimate “the maximum amount of 
output that can be produced from a given quantity of inputs” (Stiefel, Schwartz, & 
Rubenstein, 1999, p.41). Displayed below is a simple production function where ‘y’ is 
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the output measure, the ‘x’s’ are the various inputs included, and f is the available 
technology connecting the two.   
)...( 321 nxxxxfy   
In a production function, the inputs are considered exogenous and the output is deemed 
endogenous.  Thus, it is assumed that the decision making unit has control over what is 
produced.  Unlike the APM, actual production is compared against the maximum 
production (frontier) and inefficiencies are measured as the distance a production unit is 
away from the frontier (maximum).    
 Production functions carry a few assumptions.  One, that the decision making 
leaders make decisions in an effort to maximize output, two, the output variable used, 
such as a test score, is deemed the true measure of output (as opposed to passing rate, 
graduation rates, dropout rates, school climate, students progress, etc), and three, that all 
funds are discretionary (Schwartz & Zabel, 2005).   
 When measuring efficiency in schools, however, these assumptions bring several 
limitations. First, most input variables in schools are not discretionary and are generally 
outside the control of the school leader. Second, not all of the variation in production can 
be explained through the included variables.  Third, production functions do not allow for 
multiple outputs (thus a school focusing on other output variables not used in the 
production function will show up as inefficient), and fourth, the technology relating the 
inputs and output variables is must be controlled for when comparing schools (Stiefel, 
Schwartz, & Rubenstein, 1999).  
 Production functions are effective measures of efficiency insofar as they take into 
account differing school characteristics and available resources.   
36 
 
Cost functions. Cost functions, conversely to the production functions, estimate 
the minimum cost for producing some level of performance.  Thus, the input variable is 
considered endogenous and the output variables are seen as exogenous (Stiefel, Schwartz, 
& Rubenstein, 1999), meaning, it is assumed that the decision making unit has control 
over costs.  Similarly to the production function, actual cost is compared against the 
minimum cost estimated (cost frontier) and inefficiencies are seen as the distance a 
production unit is away from the cost frontier (minimum) (Schwartz, Stiefel, & Amor, 
2005).    
The advantage in a cost function is that several outputs can be used against the 
cost.  This feature allows schools with different production goals (math vs. reading) to be 
compared.  However, little can be done to control for exogenous demographic input 
variables (IEP, FRL, SES, Ethnicity, etc.) that affect educational outcomes (Stiefel, 
Schwartz, & Rubenstein, 1999).  In addition to this, most cost data is not under the 
control of the school and “may merely reflect a politically driven allocation of district 
spending to the school” (p. 67). 
Data Envelopment Analysis. Data Envelopment Analysis (DEA) is a linear 
programming technique that uses multiple inputs and multiple outputs to compare 
individual decision making units (DMU) against the group by creating an efficiency 
frontier and placing all units at or below the frontier. This efficiency measure, first 
introduced by Charnes, Cooper, and Rhodes (1978), is used to measure relative efficiency 
rather than true efficiency. All DMUs are used to create a production frontier to which all 
enveloped units will be compared. Units on the created frontier are considered efficient 
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and units below the frontier are proportionately ‘inefficient’ based on their distance from 
the frontier (Lovell, 1993; Stiefel, Schwartz, & Rubenstein, 1999). 
 The advantages of using DEA over other efficiency measures (APM, production 
functions, and cost functions) are many.  First, DEA allows for multiple outputs against 
multiple inputs.  This luxury keeps researchers from having to construct multiple single 
measure production functions or cost functions to explain the multi-dimensionality of a 
school organization and it controls for schools perusing different output goals. Second, 
productivity can be explained without having to control for technology differences 
among DMUs because all schools are enveloped into the production frontier. Third, 
efficiency is based on the most efficient school rather than the estimated average which 
can provide more useful insight to school leaders. Fourth, newer models of DEA allow 
analyst to differentiate between discretionary and nondiscretionary variables.  This 
controls for the fact that some fiscal autonomy is given to the site based leader and some 
is maintained at the district level (Sengupta & Sahoo, 2006; Stiefel, Schwartz, & 
Rubenstein, 1999).  Finally, efficiency is not assumed.  This allowance is the gateway to 
understanding the causes of inefficiency (Fried, Lovell, & Schmidt, 1993; Mishra, 2007)  
 Stiefel, Schwartz, and Rubenstein (1999) maintain that while several advantages 
of measuring efficiency using DEA exist, they feel that it should not be used to rank a 
school.  Another consideration is multicollinearity of variables which can cause a 
disproportionate number of DMUs to lie at or near the frontier - creating the appearance 
of high efficiency. Therefore, to maintain variance among schools and prevent this high 
concentration of schools at or near the frontier, a correlation matrix should be conducted 
to eliminate variables that are highly correlated (Green, 1993; Stiefel, Schwartz, & 
38 
 
Rubenstein, 1999).  Finally, DEA makes no accommodations for “noise” and should be 
listed as a limitation (Lovell, 1993). 
DEA has been utilized in a variety of educational studies, many of which focused 
on school finance and efficiency (Worthington, 2001). A relatively young approach to 
interpreting data, DEA was first used by Charnes, Cooper & Rhodes (1978) to estimate 
productive efficiency.  Since that time, they, and other researchers, have applied the 
technique to a number of data sets. In the field of education in particular, DEA has been 
used to examine teaching and non-teaching expenditures (Smith & Mayston, 1987; 
Sengupta, 1987; Mayston & Jesson, 1988; Ganley & Cubbin, 1992; Deller & Rudnicki, 
1993; Chalos & Cherian, 1995; Engert, 1996; Ruggiero, 1996; Bates, 1997; Chalos, 1997 
and Duncombe et al. 1997), student test scores (Sengupta, 1987; Diamond & Medewitz, 
1990; Ray, 1991; Barrow, 1991; Lovell et al., 1993; Thanassoulis & Dunstan, 1994; 
Haksever & Muragishi, 1998), and teachers’ level of education (Bessent et al, 1982; 
McCarty & Yaisawarng, 1993; Chalos & Cherian, 1995). 
Summary 
 The conflicting results of district-level analysis of effectiveness and efficiency of 
fiscal expenditures and resource allocation have produced more questions than answers.  
The centralization of spending at the district level has hampered educators and 
researchers from accounting for spending and determining efficiency.  Although there is 
conflicting evidence as to the effectiveness of district-level resource allocations in a 
number of areas, studies have identified areas of resource allocation and spending that 
increase student achievement, such as hiring experienced teachers, common planning 
time and instructional coaching for teachers, providing more instructional time to 
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students, and supporting intervention programs for students (Achilles, 1996; Archibald, 
2006; Brinson et al., 2005; Finn & Achilles, 1990; Hedges et al., 1994; Pai, 2004).  This 
knowledge, however, is primarily generalized at the district level and does not reflect 
school-level analysis.  There is significantly less known about the efficiency and effects 
of fiscal expenditures and resource allocation patterns at the school level, primarily due to 
the difficulty in obtaining school-level data (Chalos & Cherian, 1995; Hanushek, 1997).  
Research at the school level has demonstrated that resource allocations in sixteen key 
areas, including expenditures per pupil, professional development expenditures, length of 
the instructional day, class size in core areas, and length of classes in core areas can 
positively affect student achievement (Odden, Archibald, Ferminick, & Gross, 2006).  
Although fiscal expenditures and resources allocations in these areas may increase 
student achievement, there is little research supporting the fiscal efficiency of fiscal 
expenditures in these areas. 
 Given the relatively new opportunity to analyze school-level data as a result of 
publicly available downward accounting extension databases, coupled with school 
accountability and achievement data available as a result of NCLB, there is a unique 
opportunity to build understanding of the efficiency of school-level fiscal allocation 
patterns relative to school achievement.  Aside from recent developments in computing 
and software applications that can easily compute the DEA calculations, there are a 
number of reasons that it appears well-suited as a methodology to adequately assess the 
relative efficiency of schools.  Unlike other approaches, it can accommodate any variety 
of input and output variables (Athanassopoulos & Curram, 1996).  The model can 
accommodate either minimizing inputs while keeping outputs constant, or maximizing 
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outputs given constant inputs (Hendricks & Singhal, 1997).  DEA constructs a frontier 
model based on observed inputs and outputs in the sample (Chu, Liu, & Romeis, 2002) as 
opposed to comparing DMUs to an average function or regression (Athanassopoulos & 
Curram, 1996; Robst, 2001).  Finally, DEA can be used to approximate input targets for 
inefficient schools, deduced directly from the optimal solution to the model (Fried, 
Lovell, & Schmidt, 1993; E. Thanassoulis & Dunstan, 1994; E. Thanassoulis, 1993). 
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CHAPTER 3 
 
Research Methods 
 
Introduction 
This two-phase study utilized a micro-level economic approach to analyze school 
level efficiency using Data Envelopment Analysis (DEA).  In consideration of the 
different approaches to research in the area of public school finance, DEA possesses 
properties that make it a solid fit for education research. Used with increasing frequency 
over the last decade to measure efficiency, DEA is a non-parametric method of modeling.  
Unlike production functions and cost functions, DEA has been utilized to adequately 
assess the relative efficiency of non-profit institutions such as schools and hospitals since 
it can accommodate any variety of input and output variables (Athanassopoulos & 
Curram, 1996). 
Developed by Charnes, Cooper, and Rhodes (1978) and based on work by Farrell 
(1957), DEA is often used to compare decision-making units (DMUs) within an 
organization to determine the relative efficiency of each unit and means for improving 
performance (Athanassopoulos & Curram, 1996; Charnes, Cooper, & Rhodes, 1978; 
Farrell, 1957; Thanassoulis, Dyson, & Foster, 1987).  Aside from recent developments in 
computing and software applications that can easily compute the DEA calculations, there 
are a number of reasons for its rise to prominence.   
First, DEA, unlike cost functions and production functions can incorporate 
multiple input and output variables simultaneously (Athanassopoulos & Curram, 1996; 
Hendricks & Singhal, 1997).  This precludes researchers from having to construct 
multiple single measure production functions or cost functions to explain the multiple 
42 
 
inputs and outputs of schools.  Second, based on the needs of the field and the research 
situation, the model can accommodate either minimizing inputs while keeping outputs 
constant, or maximizing outputs given constant inputs (Hendricks & Singhal, 1997).  
Third, in contrast to parametric methods previously discussed, DEA constructs a frontier 
model based on observed inputs and outputs in the sample (Chu, Liu, & Romeis, 2002) as 
opposed to comparing DMUs to an average function or regression (Athanassopoulos & 
Curram, 1996; Robst, 2001).  This results in estimates and ranks that are more accurate 
than those offered by regression analysis because it estimates them with reference to 
efficient or boundary performance rather than average performance, thus, efficiency is 
based on the most efficient school rather than the estimated average which can provide 
more useful insight to school leaders.   
Fourth, applied properly, DEA can be used to approximate input targets for 
inefficient schools, deduced directly from the optimal solution to the model (Fried, 
Lovell, & Schmidt, 1993; Thanassoulis, 1993; Thanassoulis, 1994).  Finally, using 
“Window Analysis”, DEA can also be used to investigate issues relating to efficiency 
over time (Athanassopoulos & Curram, 1996; Bowlin, 1987). 
Despite its strengths, DEA does have its own drawbacks to avoid as well.  
Although many of these can be avoided through careful identification of variables and 
data collection methods, one would be remiss not to consider the inherent issues.  One is 
to avoid multi-collinearity of variables which can cause a disproportionate number of 
DMUs to lie at or near the frontier, thus over-identifying the number of efficient schools.  
By developing a correlation matrix to eliminate highly correlated variables prior to 
analysis; this error can be avoided (Stiefel, Rubenstein, Schwartz, & Zabel, 2005).  In 
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addition, DEA makes no accommodations for inexplicable variations or “noise” which 
can be a limitation of the approach, so when selecting the input and output variables, they 
must accurately account for and reflect the relative ability of students, family background 
of students, and overall effectiveness of each school, regardless of students’ ability level 
(Cooper, Seiford, & Zhu, 2004; Sengupta, 1996; Zhu & Cook, 2007).  Finally, inclusion 
of too few DMUs or too many variables can result in an over identification of efficient 
DMUs (Thompson, Dharmapala, Gatewood, Macy, & Thrall, 1996). 
Purpose of the Study 
The purpose of this study was to identify school-based fiscal expenditure patterns 
among elementary schools in the state of Nevada, compare the relative efficiency of 
elementary schools in Nevada, and determine the relationships of those patterns to 
student achievement outcomes over a three year period using school-level data.  
Research Questions 
In alignment with the purpose of this study and the review of the extant literature, 
the research questions for this study were as follows: 
1. What are the fiscal expenditure patterns for Nevada elementary schools? 
2. What are the fiscal expenditure patterns among the most efficient and least 
efficient Nevada elementary schools over a three year period? 
3. What fiscal expenditure patterns can be used as predictors of school achievement?  
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Methodology and Research Design 
Phase I: Identifying Fiscal Expenditure Patterns 
The first phase of this study examined the fiscal expenditure patterns of Nevada 
elementary schools in operation during the 2005-2006 (FY06), 2006-2007 (FY07), and 
2007-2008 (FY08) school years.  Phase I incorporated research question #1:   
1.  What are the fiscal expenditure patterns for Nevada elementary schools? 
Descriptive statistics, such as median expenditure, range, restricted range, and 
percentages expended in each category, were used to describe how fiscal expenditure 
patterns were distributed among In$ite function categories for each year, as well as a 
trend analysis within each function category over the three study years.  Median 
expenditures were used since they are the preferred measure of central tendency in school 
finance as they limit the effect of outliers (Barton, 2006).   
Phase II: Calculating Efficiency 
Phase II of the study examined the relationship between fiscal expenditures and 
school achievement in terms of relative efficiency.  Data Envelopment Analysis (DEA) 
was employed using multiple outputs and multiple inputs to determine the relative 
efficiency of Nevada elementary schools over the three study years.  Phase II 
incorporated research questions #2 and #3: 
2. What are the fiscal expenditure patterns among the most efficient and least 
efficient Nevada elementary schools over a three year period? 
3. What fiscal expenditure patterns can be used as predictors of school achievement? 
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Before calculating the efficiency in fiscal expenditures using DEA, considerations 
were made to ensure the reliability of the efficiency model.  Since using input variables 
that are highly correlated can result in over-identification of efficient DMUs, a 
correlation matrix was constructed with all possible input variables to identify highly 
correlated variables so that one of the two can be eliminated (Stiefel et al., 2005).  This 
study considered all of the In$ite variables in the categories and sub-categories before 
using a correlation matrix to identify variables which are highly correlated to each other.   
Since DEA makes no accommodations for inexplicable variations or “noise”, 
input variables with low variation were eliminated from analysis to preserve the validity 
of the model, since they did not provide meaningful differences in fiscal expenditure 
patterns.  (Cooper et al., 2004; Sengupta, 1996; Zhu & Cook, 2007). 
One consideration of applying a technical efficiency approach to schools as 
decision making units is that DMUs facing a “harsh environment may not be able to 
provide the same level of services as a DMU facing a more favorable environment for the 
same level of inputs.” (Ruggiero, 1996).  Without controlling for these exogenous 
environmental variables, the negative impact of the environment will be incorrectly 
interpreted as a source of technical efficiency (Ruggiero, 1996).  Demographic variables 
which are indicators of environmental harshness such as Percentage of FRL students, 
Percentage of LEP students, percentage of IEP students, and Percentage of minority 
students were used to develop school peer groups demonstrating similar environmental 
“harshness.” An Analysis of Variance (ANOVA) was conducted among peer groups to 
test the significance of differences in environmental harshness before descriptive 
statistics and trend data will be calculated for each peer group. 
46 
 
DEA is a linear programming technique that compares individual schools, or 
DMUs, against the aggregate by enveloping all the DMUs into an efficiency frontier and 
placing all DMUs at or below the frontier.  Each school’s efficiency index was 
“calculated as 100 minus its aggregate distance from the efficiency frontier, resulting in 
an efficiency rating that varies from 100 (on the frontier) to 0 (farthest distance possible 
from the frontier)” (Stiefel et al., 2005).  The model of DEA used was of input 
minimization rather than of output maximization, allowing the data to identify areas 
where DMUs could generate the same output with reduced inputs.    Using this model, 
the input minimization efficiency measure for unit o is given by: 
 
Thus each DMU was compared against the efficiency frontier (Norman and Stoker, 
1991). 
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Using this DEA model, the relative efficiency of each DMU and the efficiency 
frontier was calculated using Nevada elementary schools with each school being 
enveloped up to three times, once for each study year.  As (Charnes et al., 1978) 
demonstrated, each year can be considered as a post-hoc window to first test the validity 
of comparisons made across years before comparing efficiency among the study years.  
Examining the schools on the efficiency frontier and away from the efficiency frontier, 
the fiscal expenditure patterns among the most efficient and least efficient elementary 
schools over a three year period were identified.  Basic statistics, such as median 
expenditures, range in expenditures, and percentages expended in each category, were 
compiled for each enveloped In$ite category for both the most efficient (on the efficiency 
frontier) and least efficient DMUs.  Then, a one-way analysis of variance (ANOVA) was 
used to determine whether there were significant differences between the most efficient 
and least efficient schools in fiscal expenditure patterns.  Based on the results, the fiscal 
expenditure patterns that can be used as predictors of school achievement will be 
identified. 
Summary of Phase II 
Phase II of the study examined the relative efficiency of school-level fiscal 
expenditures relative to student achievement.  Beginning with the identified possible 
input and output variables, a correlation matrix was developed to eliminate highly 
correlated variables.  This was followed by an analysis of the variance of the input 
variables, eliminating those with a low variation to minimize “noise.”  The relative 
efficiency of schools for FY06, FY07, and FY08 were calculated using Data 
Envelopment Analysis (DEA).  Based on the results, the fiscal expenditure patterns of the 
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most efficient and least efficient schools over the three year period were identified in 
addition to fiscal expenditure patterns that can be used as predictors of school 
achievement. 
Sources of Data 
The data for this study were derived from two publicly available databases.  Data 
were collected for Nevada elementary schools in operation during the 2005-2006, 2006-
2007, and 2007-2008 school years.  Publicly available In$ite downward accounting 
extension (DAE) data comprised of five categories and thirty-two sub-functions of those 
categories were used to capture school-level fiscal expenditure patterns.  Generated using 
software developed by EDmin, the five main categories including spending in the areas of 
Instruction, Instructional Support, Operations, Other Commitments, and Leadership. The 
fiscal expenditures related to capital outlay, and discretionary school accounts were not 
included in the analysis. The rationale for exclusion of capital outlay was this analysis 
was focused on the maintenance and operation budgets of school level allocations. 
School discretionary budgets were excluded because the researcher could not get access 
to school banking data.  
 The second publicly available database utilized includes school-level 
accountability, demographic, and achievement data collected by the Nevada Department 
of Education and made available through its accountability web portal, 
(http://www.nevadareportcard.com).   
Considerations for Study Model 
This study considered elementary schools in Nevada.  Expenditure patterns 
between elementary schools and secondary schools may have significant differences due 
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to the extent of academic and extra-curricular programs offered in secondary school. 
Similarly, significant differences in school day structure and teacher content area 
specialization exist between elementary schools and secondary schools which may have 
significant effects on fiscal expenditure patterns.  These differences in levels of schooling 
will be examined in another interlocking dissertation examining secondary schools 
(Welsh, 2011). 
Identification of Variables for Analysis 
 This study considered all of the In$ite variables in the categories and sub-
categories before using a factor analysis correlation matrix to identify variables which are 
highly correlated to each other.  These correlate variables were removed from analysis in 
the DEA model, identified as a technique by Stiefel, et. al. (2005) to avoid over-
identification of efficient DMUs.  Since DEA makes no accommodations for inexplicable 
variations or “noise”, principal components identified in the factor analysis with a low 
eigenvector (λ<1) may be eliminated from analysis to preserve the validity of the model, 
since they may not provide meaningful differences in fiscal expenditure patterns (Cooper 
et al., 2004; Sengupta, 1996; Zhu & Cook, 2007).  
Preliminary Input and Output Variables 
Thirty-one variables from the In$ite database capture school-level fiscal 
expenditures and were considered in the study as potential input variables in the DEA 
model.  There are four major categories for school-level expenditures: Instruction, 
Instructional Support, Operations, and Leadership.  Table 3.1 identifies the preliminary 
In$ite input variables that will be used in the study:  
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Table 3.1 
 
Possible In$ite Variables Considered in Study Model and Function Categories  
Variable Name  In$ite 
Function 
Category 
Instruction  100  
   Face-to-Face Teaching  110  
      Instructional Teachers  
      Substitutes  
      Instructional Paraprofessionals  
111  
112  
113  
   Classroom Materials  120  
      Pupil-Use Technology & Software 
      Instructional Materials, Trips & Supplies  
121  
122  
Instructional Support  200  
   Pupil Support  210  
      Guidance & Counseling 
      Library & Media 
      Extracurricular 
      Student Health & Services  
211  
212  
213  
214  
   Teacher Support  220  
      Curriculum Development  
      In-Service, Staff Development & Support  
      Sabbaticals 
221  
222 
223  
   Program Support  230  
      Program Management  
      Therapists,Psych,Eval,Pers Att. & Soc Workers  
231  
232  
Operations  300  
   Non-Instructional Pupil Services  310  
      Transportation  
      Food Service  
      Safety  
311  
312  
313  
   Facilities  320  
      Building Upkeep, Utilities & Maintenance  321  
Leadership  500  
   School Management  510  
      Principals & Assistant Principals  
      School Office  
511  
512  
Note: Adapted from AdMIN.com (2008). In$ite database for Nevada. New York: New 
York. 
 
In addition to these fiscal expenditure variables, accountability input and output 
variables from the Nevada Department of Education accountability website 
(http://www.nevadareportcard.com) were included in the model.  The overall percent of 
51 
 
students scoring proficient on the Nevada Criterion Reference Tests (CRT) in reading, 
math, writing, and science at each elementary school were considered for use as the 
school output variables.  Table 3.2 depicts a summary of the possible input and output 
variables included in the study: 
Table 3.2 
Possible Input and Output Variables Considered in Study Model  
Input Variables Output Variables 
 32 In$ite Variables (fiscal 
expenditures) 
 School Size 
 District Grouping 
 School Enrollment 
 Percent of Highly Qualified 
Teachers  
 Teacher Average Daily Attendance 
Rate 
 Student Average Daily Attendance 
Rate 
 Transiency Rate 
 Percentage of Individual Education 
Plan (IEP) students 
 Percentage of Limited English 
Proficient (LEP) students 
 Percentage of Free and Reduced 
Lunch (FRL) students 
 Percentage of minority students 
 Percent Proficient on Math CRT 
 Percent Proficient on Reading CRT 
 Percent Proficient on Science CRT 
 Percent Proficient on Writing Proficiency 
Exam 
 
Summary 
Through a two-phase model, this study utilized a micro-level economic approach 
to identify school-based fiscal expenditure patterns among elementary schools in the state 
of Nevada, compare the relative efficiency of elementary schools in Nevada using Data 
Envelopment Analysis, and determine the relationships of those patterns to student 
achievement outcomes.  The first phase of this study examined the fiscal expenditure 
patterns of Nevada elementary schools in operation during the 2005-2006 (FY06), 2006-
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2007 (FY07), and 2007-2008 (FY08) school years.  Phase II of the study examined the 
relationship between fiscal expenditures and school achievement in terms of relative 
efficiency.  DEA was employed using multiple outputs and multiple inputs to determine 
the relative efficiency of Nevada elementary schools over the three study years followed 
by one-way analyses of variance (ANOVA) to determine whether there were significant 
differences between the most efficient and least efficient schools in fiscal expenditure 
patterns. 
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Chapter 4 
Research Findings 
 Phase I: Identifying Fiscal Expenditure Patterns 
 
Introduction 
 The objective of the first phase of this study was to examine the fiscal expenditure 
patterns of Nevada elementary schools during the 2005-2006 (FY06), 2006-2007 (FY07), 
and 2007-2008 (FY08) school years.  Expenditure patterns were compared and contrasted 
using descriptive statistics. These statistics included mean and median expenditures, 
range within categories, and percentages expended in each category. Descriptive statistics 
identified patterns among In$ite categories for each study year and trends within each 
function category.  
Schools Not Included in the Study 
The data for this study were derived from two publicly available databases for 
elementary schools in the state of Nevada. Publicly available In$ite downward 
accounting  extension (DAE) data comprised of five categories and thirty-two sub-
functions was used to capture school-level fiscal expenditure patterns (EDmin, 2009). 
The second publicly available database utilized included school-level accountability, 
demographic, and achievement data collected by the Nevada Department of Education 
and made available through its accountability web portal, 
(http://www.nevadareportcard.com). 
Since the scope of this study was limited to Nevada elementary schools, a 
criterion was established to determine which schools needed to be excluded from analysis 
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due to factors that would adversely affect the overall validity of the results and to exclude 
outlier schools. First, summer school programs within each district, prison/detention 
schools, specialized schools for self-contained special education students, and 
alternative/behavioral schools within each district were excluded due to their unique 
circumstances which would skew overall expenditure patterns. Second, K-12 or K-8 
schools that were reported as one instructional and/or fiscal unit were excluded since it 
would be impossible to separate spending or accountability data at a decision-making 
level for the elementary school unit. 
Finally, schools with discrepancies and/or input errors in their In$ite or Nevada 
Accountability Data were excluded from analysis. As a result of applying this criterion to 
elementary schools, 285 schools for FY06, 289 schools for FY07, and 289 schools for 
FY08 were included for a total of 863 elementary-level decision-making units (DMUs) 
included in analysis.  
Since both databases contained a field indicating the student enrollment count of 
the school, the enrollment counts from the In$ite database were used. Enrollment counts 
from In$ite are based upon state audited totals based on enrollment on a state count day 
each school year and are used to determine schools’ fiscal allocations, whereas 
enrollment counts from accountability data are reported by each district with no state 
audit oversight as of December 1 of each school year. 
Independent Variables 
The examination of fiscal expenditure variables included 32 expenditure 
categories from the In$ite database for the FY06, FY07, and FY08 school years. In order 
to unitize the In$ite data, fiscal expenditures were converted to per-pupil expenditure 
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amounts for each of the 32 In$ite variables. Basic descriptive statistics were calculated 
for In$ite expenditures and disaggregated by expenditure categories. The 32 fiscal 
expenditure variables were part of four main categories including Instruction, 
Instructional Support, Operations, and Leadership. Additionally, these main categories 
include eight subcategories including Face-to-Face Teaching, Classroom Materials, Pupil 
Support, Teacher Support, Program Support, Non-Instructional Pupil Services, Facilities, 
and School Management. See Table 3.1 for a review of the main categories and 
subcategories. 
Percentage of Per Pupil Spending Overall 
Publicly available In$ite downward accounting extension (DAE) data 
encapsulated school-level fiscal expenditure patterns into categories, sub-categories, and 
variables. Generated using software developed by EDmin, In$ite data for school-level 
expenditures for the FY06, FY07, and FY08 school years was analyzed. In$ite provides 
downward accounting extension data, categorizing all expenditures at the school level 
into four main categories including Instruction, Instructional Support, Operations, and 
Leadership. Additionally, these main categories include eight subcategories including 
Face-to-Face Teaching, Classroom Materials, Pupil Support, Teacher Support, Program 
Support, Non-Instructional Pupil Services, Facilities, and School Management. In order 
to unitize the In$ite data, fiscal expenditures were converted to per-pupil expenditure 
amounts for each of the 32 In$ite variables. Basic descriptive statistics were calculated 
for In$ite expenditures and disaggregated by expenditure categories. 
Table 4.1 shows the percentage of per pupil expenditures in the four main In$ite 
categories. A review of the data showed an increase in the percent of per pupil 
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expenditures in the area of Instruction from FY06 to FY08 while spending in the 
Instructional Support category decreased at nearly the same rate. Spending in the 
categories of Operations and Leadership showed no significant changes from FY06 to 
FY08. As seen in Figure 4.1, the majority, over two-thirds, of per pupil expenditures 
were distributed toward Instruction during the three year study period. The remaining 
expenditures were divided between Operations, Instructional Support, and Leadership 
respectively.  
Table 4.1     
     
Mean percent of total per pupil expenditures by main In$ite category. 
 
FY 06 FY 07 FY 08 
FY 06-08 
Combined 
Instruction 66.73 68.29 70.59 68.64 
Instructional 
Support 
13.81 14.65 10.84 13.01 
Operations 18.79 18.85 18.76 18.80 
Leadership 7.35 7.40 7.20 7.31 
 
 When using median expenditures per pupil for elementary and secondary schools 
combined in FY 08, Nevada ranks in the middle in spending on instruction and 
instruction related services. According to the National Center for Educational Statistics, 
Nevada spent 61% of its median per pupil dollars on instruction and related services as 
compared to 64% nationally. Nevada falls between its neighboring states of Arizona and 
Utah, which spent 55% and 68% respectively on instruction and related services 
(Honegger, 2010). 
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Percentage of Per Pupil Spending on Instruction  
 
Table 4.2 shows the percent of per-pupil expenditures in the In$ite category of 
Instruction by fiscal year. The Instruction category contains the two major subcategories 
of face-to-face teaching and classroom materials. Increases in the percentage of total per 
pupil expenditures were seen in the areas of Face-to-Face Teaching, Instructional 
Teachers, and Instructional Paraprofessionals. While a nearly two percent increase was 
seen in Instructional Teachers, the greatest gain was seen in Instructional 
Paraprofessionals with a more than three percent increase from FY06 to FY08.  
In the subcategory of Classroom Materials spending was mixed between FY06 
and FY08.  Small percentage gains were found in the variable of Instructional Materials, 
Trips, & Supplies, which contributed to a gain in overall Classroom Material spending.  
Percentage of per pupil spending increased between FY06 and FY07 and then fell back 
slightly from FY07 and FY08. Overall percentage of per pupil spending increased less 
than a percentage point between FY06 and FY08.  
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Figure 4.1: Percentage of per pupil spending by main category  
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Table 4.2     
     
Mean percent of total per pupil expenditures in Instruction subgroups and variables.  
 
FY 06 FY 07 FY 08 
FY 06-08 
Combined 
Face to Face 
Teaching 
60.78 62.15 64.47 62.57 
Instructional 
Teachers 
56.97 58.14 58.94 58.07 
Substitutes 2.18 2.14 0.50 1.59 
Instructional Para 
Professionals 
1.61 1.86 4.95 2.90 
Classroom 
Materials 
5.95 6.13 6.11 6.07 
Pupil Use 
Technology & 
Software 
2.21 2.11 2.18 2.17 
Instructional 
Materials, Trips, 
& Supplies 
3.74 4.02 3.93 3.90 
 
Percentage of Per Pupil Spending on Instructional Support  
The main In$ite category of Instructional Support contains three major 
subcategories. The subcategory Pupil Support contains the variables Guidance and 
Counseling, Library and Media, Extracurricular, and Student Health and Services. This 
subgroup experienced a gain of less than one percent in the percentage of per pupil 
expenditures from FY06 to FY08.  This gain was attributed to increases in spending in 
the variables Library and Media and Student Health and Services. 
 The subcategory of Teacher Support contains the variables Curriculum 
Development, In-service, Staff Development and Support, and Sabbaticals. The 
percentage of per pupil spending increased in Teacher Support by over one percent  
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Table 4.3     
     
Mean percent of total per pupil expenditures in Instructional Support subgroups and variables. 
 
FY 06 FY 07 FY 08 
FY 06-08 
Combined 
Pupil Support 5.03 5.11 5.54 5.24 
Guidance & 
Counseling 
1.60 1.60 1.60 1.60 
Library & Media 1.64 1.65 1.85 1.72 
Extracurricular .09 .12 .09 .10 
Student Health & 
Services 
1.67 1.72 1.98 1.80 
Teacher Support 2.28 2.85 3.55 2.93 
Curriculum 
Development 
.15 .16 .13 .15 
In-Service, Staff 
Development, & 
Support 
2.21 2.68 3.42 2.78 
Sabbaticals 0.00 0.00 0.00 0.00 
Program 
Support 
6.49 6.67 1.73 4.83 
Program 
Management 
.62 .66 .32 .53 
Therapists, Psch 
Services, 
Evaluation & 
Social Workers 
5.87 6.01 1.40 4.30 
 
between FY06 and FY08. Increased spending in the variable In-service, Staff 
Development, and Support accounted for this change. No money was spent in the 
variable Sabbaticals for any of the three fiscal years.  
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 The final subcategory in Instructional Support is Program Support. The 
subcategory contains the variables Program Management and Therapists, Psychological 
Services, Evaluation, and Social Workers. The Program Support subcategory experienced 
a significant reduction in the percentage of per pupil expenditures from FY06 to FY08. 
This can be most attributed to the nearly five percent decrease seen in the percentage of 
per pupil expenditures in the variable Therapists, Psychological Services, Evaluation, and 
Social Workers.  
 The Instructional Support category also contains four variables that expended the 
least amount of money toward overall per pupil spending at the elementary level in 
Nevada. Extracurricular, Curriculum Development, and Program Management together 
constituted less than one percent of overall per pupil spending during the FY06 to FY08 
school years while the variable Sabbaticals had no expenditures made during the same 
time period. Table 4.3 shows the percent of per-pupil expenditures in the In$ite category 
of Instructional Support for the FY06-08 fiscal years. 
Percentage of Per Pupil Spending on Operations  
The main In$ite category of Operations contains two subcategories. The 
subcategory Non-Instructional Pupil Services contains the variables Transportation, Food 
Services, and Safety. This subgroup experienced a loss of less than one percent in the 
percentage of per pupil expenditures from FY06 to FY08.  The variables Food Services 
and Safety both experienced a decrease in the percentage of per pupil expenditure, while 
the variable Transportation experienced gains and losses. Both the gains and losses in this 
subcategory were less than one percent between FY06 and FY08. 
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The subgroup Facilities contains the single variable Building Upkeep, Utilities 
and Maintenance. This subgroup experienced an increase of less than one percent for all 
three fiscal years FY06 thru FY08. Table 4.4 shows the percent of per-pupil expenditures 
in the main In$ite category of Operations for the FY06-08 fiscal years. 
Table 4.4     
     
Mean percent of total per pupil expenditures in Operations subgroups and variables. 
 
FY 06 FY 07 FY 08 
FY 06-08 
Combined 
Non 
Instructional 
Pupil Services 
10.82 10.78 10.42 10.66 
Transportation 4.70 4.49 4.90 4.70 
Food Services 5.36 5.50 4.83 5.22 
Safety .75 .78 .68 .74 
Facilities 7.97 8.07 8.33 8.13 
Building Upkeep, 
Utilities & 
Maintenance 
7.97 8.07 8.33 8.13 
 
Percentage of Per Pupil Spending on Leadership 
 
The main In$ite category of Leadership contains a single subcategory. The 
subcategory School Management contains the variables Principals and Assistant 
Principals and School Office. This subgroup experienced a reduction in the percentage of 
per pupil expenditures from FY06 to FY08.  The variable Principals and Assistant 
Principals experienced a decrease while the variable School Office increased in the 
percentage of per pupil expenditures. Both changes constituted less than a one percent 
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difference. Table 4.5 shows the percent of per-pupil expenditures in the main In$ite 
category of Leadership for the FY06-08 fiscal years. 
Table 4.5     
     
Mean percent of total per pupil expenditures in Leadership subgroup and variables. 
 
FY 06 FY 07 FY 08 
FY 06-08 
Combined 
School 
Management 
7.35 7.40 7.20 7.31 
Principals & 
Assistant 
Principals 
4.71 4.84 4.33 4.61 
School Office 2.63 2.56 2.87 2.70 
 
Summary of In$ite subgroup percentage expenditures 
 Figure 4.2 shows the percentage of per pupil spending in each of the subgroup 
categories for the In$ite database. In the fiscal years FY06, FY07, and FY08, over 60% 
of per pupil expenditures went towards Face-to-Face Teaching. This subgroup contains 
the variables Instructional Teachers and Instructional Paraprofessionals, the two largest 
employee groups in elementary schools. While the greatest percentage of overall per 
pupil funding during the FY06-08 school years was spent on teachers and classroom 
assistants, the smallest percentage, 2.93%, went toward Teacher Support which includes 
Staff Development.  
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Descriptive Statistics: Overall Per Pupil Expenditures 
As an overall starting point, descriptive statistics were calculated for the total 
school-level expenditures for FY06, FY07, FY08, and all three years combined, as shown 
in Table 4.6. 
Table 4.6     
     
Descriptive statistics for overall per pupil expenditures by year. 
 Descriptive 
Statistic 
FY 06 FY 07 FY 08 
FY 06-08 
Combined 
Total Per 
Pupil 
Expenditures 
Mean 7004.50 7411.42 8094.99 7505.95 
Median 6497.00 6869.00 7605.00 7057.00 
Std. Dev. 1682.61 1691.73 1706.96 1750.69 
Minimum 4741.00 4786.00 5208.00 4741.00 
Maximum 15897.00 16618.00 15658.00 16618.00 
Range 11156.00 11832.00 10450.00 11877.00 
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Figure 4.2: Percentage of per pupil spending by subgroup  
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The data were submitted to a one-way analysis of variance (ANOVA) with the 
Fiscal Year (FY) as the independent variable. The dependent measure was the total per-
pupil expenditures. The statistical tests were significant, with F= 30.41, p < 0.05. A 
Tukey post-hoc test determined that significant differences in mean spending were found 
between all three fiscal years of the study. A review of the data show that spending 
increased significantly from FY06 to FY07 and FY07 to FY08. The spending increase 
constituted a 15% increase in overall per pupil expenditures between FY06 and FY08.   
Descriptive Statistics: Main In$ite Categories 
In$ite downward accounting extension data groups expenditures into five main 
categories, with only four used at the school site level. Each main category contains 
further subcategories and variables within those subcategories. Each category, 
subcategory, and variable is numbered with a three-digit code whose first digit indicates 
the spending category; second digit indicates the spending subcategory, and last digit for 
each variable.  
Descriptive statistics for per-pupil expenditures in each of the main In$ite 
categories, Instruction, Instructional Support, Operations, and Leadership, were 
calculated for FY06, FY07, and FY08 along with a combined three year mean. Table 4.7 
shows the per-pupil expenditures for the main In$ite categories of Instruction, 
Instructional Support, Operations, and Leadership. 
The data were submitted to an ANOVA with FY as the independent variable. The 
dependent measure was the percent of per-pupil expenditure in the main categories of 
Instruction, Instructional Support, Operations, and Leadership.  
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Table 4.7 
  
Descriptive statistics for the main In$ite categories by year. 
 Descriptive 
Statistic 
FY 06 FY 07 FY 08 
FY 06-08 
Combined 
Instruction Mean 4674.63 5061.63 5714.75 5152.54 
Median 4317.22 4744.22 5583.88 4895.45 
Std. Dev. 1269.17 1129.23 970.35 1206.48 
Minimum 2737.39 3152.74 3086.29 2737.39 
Maximum 13355.51 10846.94 9285.10 13355.51 
Range 10618.13 7694.20 6198.81 10618.13 
Instructional 
Support 
Mean 967.65 1085.96 877.62 977.12 
Median 908.78 1054.88 830.68 937.90 
Std. Dev. 329.32 320.63 279.85 321.82 
Minimum 167.89 235.27 192.77 167.89 
Maximum 3202.16 3012.05 2733.08 3202.18 
Range 3034.26 2776.79 2540.30 3034.26 
Operations Mean 1316.73 1397.38 1518.77 1411.40 
Median 1195.71 1278.19 1401.48 1304.04 
Std. Dev. 494.79 454.09 476.04 481.83 
Minimum 325.49 400.80 422.88 325.49 
Maximum 5503.61 4636.82 4370.41 5503.61 
Range 5178.49 4236.02 3947.53 5178.12 
Leadership Mean 515.11 549.00 583.44 549.34 
Median 499.37 526.57 548.24 523.06 
Std. Dev. 169.31 177.83 212.78 189.51 
Minimum 158.46 188.83 200.49 158.46 
Maximum 1460.62 1326.58 1881.51 1881.51 
Range 1302.16 1137.76 1681.03 1723.05 
 
In the category of Instruction, the statistical test was significant, with F= 62.32, p 
< 0.05. A Tukey post-hoc test of significance revealed that per-pupil expenditures in 
Instruction were significantly different between FY06-FY07 and between FY07-FY08. 
This indicated that per pupil expenditures in FY08 were significantly higher than both 
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FY06 and FY07. This change translated to a 22% increase in per pupil expenditures in 
Instruction between FY06 and FY08. 
In the category of Instructional Support, the statistical test was significant, with 
F= 32.70, p < 0.05. A Tukey post-hoc test of significance revealed a significant 
difference between all three fiscal years. A 12% increase in per pupil spending between 
FY06 and FY07 was followed by a 19% decrease in per pupil expenditures in 
Instructional Support between FY07 and FY08. Overall per pupil expenditures in 
Instructional Support declined over 7% between FY06 and FY08.  
In the category of Operations, the ANOVA statistical test was significant, with F= 
13.16, p < 0.05. A Tukey post-hoc test of significance revealed a significant difference 
between FY06 and FY08, while no significant difference was found between FY06 and 
FY07. Per pupil spending increased over 15% between FY06 and FY08.  
Finally, in the category of Leadership, the statistical test was significant, with F= 
9.51, p < 0.05. A Tukey post-hoc test of significance revealed a significant difference 
between FY06 and FY08, while no significant difference was found between FY06 and 
FY07 or FY 07 and FY08. Expenditures per pupil in the category of Leadership increased 
over 13% from FY06 to FY08.  
Summary of Descriptive Data for Main In$ite Categories 
 
In summary, the descriptive findings at the overall per pupil and main In$ite 
category levels, overall per-pupil expenditures did show significant differences, 
specifically spending increases, among FY06, FY07, or FY08. The percent of per pupil 
expenditures within each of the four main In$ite categories also yielded significant 
differences. In the category of Instruction, spending was significantly increased from 
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FY06 to FY07 and from FY07 to FY08. Spending in the Operations category increased 
significantly between FY06 and FY08, however no significance was found between 
FY06 and FY07. A similar spending pattern was found in the Leadership category. 
Spending in Instruction, Operations, and Leadership increased 22%, 15%, and 13% 
respectively from FY06 to FY08. At the same time, spending in the Instructional Support 
category was significantly lower in FY08 than in both FY06 and FY07.  
Descriptive Data for Instruction Subcategories 
and Variables 
Descriptive statistics for per-pupil 
expenditures for In$ite subcategories and variables 
within the main category of Instruction were 
analyzed. Statistics were calculated for FY06, 
FY07, and FY08, as shown in Tables 4.8 and 4.9. 
Figure 4.3 illustrates the instruction category, 
subgroups, and variables.  
To begin, the Instruction subcategory of 
face-to-face teaching and it variables were 
calculated for descriptive statistics. The data were 
then submitted to an ANOVA with FY as the independent variable. The dependent 
measure was the Face-to-Face Teaching subcategory and its three variables.  
In the subcategory of Face to Face Teaching, the statistical test was significant, 
with F= 65.93, p <0.05. A Tukey post-hoc test of significance revealed that per-pupil 
expenditures in Instruction were significantly different between FY06-FY07 and between 
Figure 4.3: Instruction Flowchart 
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FY07-FY08. This indicated that per pupil expenditures in FY08 were significantly higher 
than both FY06 and FY07. An increase of nearly $1,000 per pupil occurred in the 
subcategory of Face to Face Teaching between FY06 and FY08. This increase is similar 
to the increase seen in the main category of Instruction over the three fiscal years.  
 Following the analysis of the subcategory Face to Face Teaching, the three 
variables that make up the subcategory (Instructional Teachers, Substitutes, and 
Instructional Paraprofessionals) were analyzed.  
 In the variable Instructional Teachers, the statistical test was significant, with F= 
52.57, p <0.05. A Tukey post-hoc test of significance revealed that per pupil expenditures 
in Instructional Teachers were significantly different between FY06-FY07 and between 
FY07-FY08. This indicated that per pupil expenditures for Instructional Teachers in 
FY08 were significantly higher than both FY06 and FY07.  
 When the ANOVA statistical test was applied to the variable Substitutes the test 
was significant, with F=305.94, p <0.05. A Tukey post-hoc test of significance revealed 
that per pupil expenditures in Substitutes were not significant between FY06 and FY07; 
however, a significant difference existed between FY06 and FY08. Unlike the variable 
Instructional Teachers, there was a significant drop in per pupil expenditures in the 
variable Substitutes from FY06 to FY08. The drop in per pupil expenditures exceeded 
$100.00 per pupil in FY08, or just over 69% less than per pupil expenditures for 
Substitutes in FY06.  
 In the variable Instructional Paraprofessionals, the statistical test was also 
significant, with F= 248.94, p <0.05. A Tukey post-hoc test of significance revealed that 
per pupil expenditures in Instructional Paraprofessionals were significantly different 
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between FY06 and FY08.  There was no significant difference in per pupil spending 
between FY06 and FY07. This indicated that per pupil expenditures for Instructional 
Paraprofessionals in FY08 were significantly higher than both FY06 and FY07. The 
change in spending exceeded 200% from FY06 to FY08.  
Table 4.8 
 
Descriptive statistics for the Instruction subcategory of Face to Face teaching and its 
variables by year. 
 
 Descriptive 
Statistic 
FY 06 FY 07 FY 08 
FY 06-08 
Combined 
Face to Face 
Teaching 
Mean 4257.44 4606.61 5219.59 4696.58 
Median 4000.02 4354.58 5120.36 4513.33 
Std. Dev. 1147.18 1007.14 880.63 1090.76 
Minimum 2282.13 2844.65 2430.82 2282.13 
Maximum 11991.48 9983.11 8634.47 11991.48 
Range 9709.36 7138.47 6203.65 9709.36 
Instructional 
Teachers 
Mean 3990.68 4309.32 4771.93 4359.01 
Median 3775.83 4097.20 4707.87 4211.26 
Std. Dev. 1069.06 918.79 739.39 971.64 
Minimum 2131.39 1882.40 2075.81 1882.40 
Maximum 10987.34 9401.79 7587.12 10987.34 
Range 8855.95 7519.39 5511.31 9104.94 
Substitutes Mean 153.37 159.00 46.47 119.46 
Median 166.17 168.48 22.19 117.85 
Std. Dev. 64.79 67.28 51.49 80.44 
Minimum 34.93 2.16 0.00 0.00 
Maximum 469.03 457.19 221.27 469.03 
Range 434.10 455.03 221.27 469.03 
Instructional 
Para-
professionals 
Mean 113.40 138.30 401.19 218.11 
Median 60.29 84.41 343.94 137.71 
Std. Dev. 138.24 145.03 219.10 215.32 
Minimum 0.00 0.00 57.09 0.00 
Maximum 1023.57 940.38 1453.95 1453.95 
Range 1023.57 940.38 1396.86 1464.24 
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Next, the Instruction subcategory of Classroom Materials and it variables were 
calculated for descriptive statistics (See table 4.9). The data were then submitted to an 
ANOVA with FY as the independent variable. The dependent measure was the 
Classroom Materials subcategory and its two variables.  
In the subcategory of Classroom Materials, the statistical test was significant, with 
F= 7.98, p <0.05. A Tukey post-hoc test of significance revealed that per-pupil 
expenditures in Classroom Materials were significantly different between FY06 and 
FY08. An overall increase of 18% was found between FY06 and FY08. 
Table 4.9      
      
Descriptive statistics for the Instruction subcategory of Classroom Materials and its 
variables by year. 
 Descriptive 
Statistic 
FY 06 FY 07 FY 08 
FY 06-08 
Combined 
Classroom 
Materials 
Mean 417.19 455.02 495.15 455.97 
Median 346.66 385.13 466.18 394.25 
Std. Dev. 227.92 229.24 243.77 235.67 
Minimum 139.62 165.60 111.13 111.13 
Maximum 1364.03 2382.07 1361.19 2382.07 
Range 1224.41 2216.47 1250.06 2270.95 
Pupil Use 
Technology 
& Software 
Mean 154.94 156.62 176.99 162.89 
Median 106.67 103.57 147.29 116.72 
Std. Dev. 129.64 147.22 128.54 135.64 
Minimum 8.10 0.00 12.81 0.00 
Maximum 599.80 1631.99 623.21 1631.99 
Range 591.70 1631.99 610.40 1633.13 
Instructional 
Materials, 
Trips, & 
Supplies 
Mean 262.25 298.39 318.16 293.08 
Median 216.71 267.89 292.12 265.47 
Std. Dev. 125.29 113.72 131.80 125.82 
Minimum 109.92 109.78 79.57 79.57 
Maximum 1231.43 813.38 776.94 1231.43 
Range 1121.51 703.60 697.37 1151.86 
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Following the analysis of the subcategory Classroom Materials, the two variables 
that make up the subcategory (Pupil Use Technology & Software and Instructional 
Materials, Trips and Supplies) were analyzed. 
 In the variable Pupil Use Technology & Software, the statistical test was not 
significant, with F= 2.36, p >0.05. While the amount of per pupil expenditures did 
increase over the three fiscal years, the increase was not 
statistically significant.  
 When the ANOVA statistical test was applied to 
the variable Instructional Materials, Trips and Supplies 
the test was significant, with F=15.02, p <0.05. A Tukey 
post-hoc test of significance revealed that per pupil 
expenditures in variable Instructional Materials, Trips and 
Supplies were significantly different between FY06-FY07 
and between FY07-FY08. This indicated that per pupil 
expenditures for Instructional Materials, Trips and 
Supplies in FY08 were significantly higher than both 
FY06 and FY07. 
Descriptive Data for Instructional Support 
Subcategories and Variables 
Descriptive statistics for per-pupil expenditures 
for In$ite subcategories and variables within the main 
category of Instructional Support were analyzed. 
Figure 4.4: Instructional 
Support Flowchart 
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Statistics were calculated for FY06, FY07, and FY08, as shown in Tables 4.10, 4.11 and 
4.12. Figure 4.4 illustrates the Instructional Support category, subgroups, and variables.  
To begin, the Instructional Support subcategory of Pupil Support and it variables 
were calculated for descriptive statistics. The data were then submitted to an ANOVA 
with FY as the independent variable. The dependent measure was the Pupil Support 
subcategory and its four variables.  
In the subcategory of Pupil Support, the statistical test was significant, with F= 
31.13, p <0.05. A Tukey post-hoc test of significance revealed that per-pupil expenditures 
in Pupil Support were significantly different between FY06-FY07 and between FY07-
FY08. This indicated that per pupil expenditures in FY08 were significantly higher than 
both FY06 and FY07.  
Following the analysis of the subcategory Pupil Support, the four variables that 
make up the subcategory (Guidance & Counseling, Library & Media, Extracurricular, 
and Student Health & Services) were analyzed. 
In the variable Guidance & Counseling, the statistical test was also significant, 
with F= 5.79, p <0.05. A Tukey post-hoc test of significance revealed that per pupil 
expenditures in Guidance & Counseling were significantly different between FY06 and 
FY08.  There was no significant difference in per pupil spending between FY06 and 
FY07. This indicated that per pupil expenditures for Instructional Paraprofessionals in 
FY08 were significantly higher than both FY06 and FY07. The change in spending was 
16% greater in FY08 than in FY06.  
When the ANOVA statistical test was applied to the variable Library & Media, 
the test was significant, with F=35.31, p <0.05. The Tukey post-hoc test of significance  
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Table 4.10      
      
Descriptive statistics for the Instructional Support subcategory of Pupil Support and its 
variables by year. 
 Descriptive 
Statistic 
FY 06 FY 07 FY 08 
FY 06-08 
Combined 
Pupil 
Support 
Mean 352.52 379.30 449.09 393.83 
Median 308.59 348.63 418.28 353.52 
Std. Dev. 137.59 130.48 181.32 156.74 
Minimum 18.86 2.28 10.80 2.28 
Maximum 1628.60 1755.79 2063.17 2063.17 
Range 1609.73 1753.51 2052.38 2060.89 
Guidance 
& 
Counseling 
Mean 112.69 119.26 130.24 120.77 
Median 91.18 102.88 125.92 105.25 
Std. Dev. 54.56 53.66 76.28 62.76 
Minimum 0.00 0.00 0.00 0.00 
Maximum 547.87 606.39 612.38 612.38 
Range 547.87 606.39 612.38 612.38 
Library & 
Media 
Mean 115.40 122.59 150.43 129.54 
Median 125.78 131.62 155.64 130.05 
Std. Dev. 39.47 39.69 72.26 54.89 
Minimum 0.00 0.00 0.00 0.00 
Maximum 342.40 301.14 612.10 612.10 
Range 342.40 301.22 612.10 612.17 
Extra 
Curricular 
Mean 6.85 9.45 7.75 8.02 
Median 5.63 7.34 6.08 6.09 
Std. Dev. 17.53 13.27 13.35 14.86 
Minimum 0.00 0.00 0.00 0.00 
Maximum 294.54 171.98 223.49 294.54 
Range 294.54 171.98 223.49 295.36 
Student 
Health & 
Services 
Mean 117.58 128.01 160.67 135.50 
Median 89.24 110.46 138.82 112.52 
Std. Dev. 80.84 76.76 105.05 90.26 
Minimum 0.00 0.00 0.00 0.00 
Maximum 801.30 837.96 1152.24 1152.24 
Range 801.30 837.96 1152.24 1152.24 
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revealed that per pupil expenditures in variable Library & Media were significantly 
different between FY06-FY07 and between FY07-FY08. This indicated that per pupil 
expenditures for Library & Media in FY08 were significantly higher than both FY06 and 
FY07. 
In the variable Extracurricular, the statistical test was not significant, with F= 
2.26, p >0.05. The amount of per pupil expenditures in the variable Extracurricular 
increased from FY06 to FY07, but decreased the following fiscal year. However, neither 
of the changes in per pupil spending was statistically significant. 
Finally, in the variable Student Health & Services, the statistical test was 
significant, with F= 18.57, p <0.05. A Tukey post-hoc test of significance revealed that 
per pupil expenditures in Student Health & Services were significantly different between 
FY06 and FY08.  There was also a significant difference in per pupil spending between 
FY07 and FY08. This indicated that per pupil expenditures for Student Health & Services 
in FY08 were significantly higher than both FY06 and FY07.  
Next, the Instructional Support subcategory of Teacher Support and it variables 
were calculated for descriptive statistics (see table 4.11). The data were then submitted to 
an ANOVA with FY as the independent variable. The dependent measure was the 
Teacher Support subcategory and its three variables.  
In the subcategory of Teacher Support, the statistical test was significant, with F= 
70.37, p <0.05. A Tukey post-hoc test of significance revealed that per-pupil expenditures 
in Pupil Support were significantly different between FY06-FY07 and between FY07-
FY08. This indicated that per pupil expenditures in FY08 were significantly higher than 
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both FY06 and FY07. The significance accounted for an 81% increase in per pupil 
spending in Teacher Support from FY06 to FY08.  
Table 4.11 
 
Descriptive statistics for the Instructional Support subcategory of Teacher Support and 
its variables by year. 
 Descriptive 
Statistic 
FY 06 FY 07 FY 08 FY 06-08 
Combined 
Teacher 
Support 
Mean 159.86 211.92 288.17 220.26 
Median 99.83 150.31 266.49 206.70 
Std. Dev. 132.46 137.76 120.32 140.48 
Minimum 8.29 28.34 55.60 8.29 
Maximum 848.31 701.47 738.48 848.31 
Range 840.02 673.13 682.88 840.02 
Curriculum 
Development 
Mean 10.94 12.45 10.73 11.37 
Median 5.03 5.80 2.90 5.65 
Std. Dev. 15.86 20.56 24.33 20.56 
Minimum 0.00 0.00 0.00 0.00 
Maximum 74.48 204.54 201.51 204.54 
Range 74.48 204.54 201.51 204.54 
In Service, 
Staff 
Development, 
& Support 
Mean 148.78 199.26 277.29 208.72 
Median 92.45 139.88 261.16 187.32 
Std. Dev. 124.95 130.86 119.03 135.62 
Minimum 8.29 8.26 15.45 8.26 
Maximum 791.75 689.11 677.68 791.75 
Range 783.46 680.85 662.23 783.49 
Sabbaticals Mean 0.00 0.00 0.00 0.00 
Median 0.00 0.00 0.00 0.00 
Std. Dev. 0.00 0.00 0.00 0.00 
Minimum 0.00 0.00 0.00 0.00 
Maximum 0.00 0.00 0.00 0.00 
Range 0.00 0.00 0.00 0.00 
 
Following the analysis of the subcategory Teacher Support, two of the three 
variables that make up the subcategory (Curriculum Development and In Service, Staff 
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Development, & Support) were analyzed. The variable Sabbaticals was not analyzed as 
no expenditures were made in the variable during the FY06-FY08 period.  
In the variable Curriculum Development, the ANOVA statistical test was not 
significant, with F= .603, p <0.05.  There was no significant difference in per pupil 
spending between the three fiscal years. Per pupil expenditures for Curriculum 
Development remained around $10.00 per pupil for the FY06-FY08 school years.  
In the variable In Service, Staff Development, & Support, the statistical test was 
significant, with F= 77.03, p <0.05. A Tukey post-hoc test of significance revealed that 
per-pupil expenditures in In-Service, Staff Development, & Support were significantly 
different between all three study years FY-6-FY08. This indicated that per pupil 
expenditures in FY08 were significantly higher than both FY06 and FY07. The 
significance accounted for an 87% increase in per pupil spending in In-Service, Staff 
Development, & Support from FY06 to FY08.  
Finally, the Instructional Support subcategory of Program Support and it variables 
were calculated for descriptive statistics (see table 4.12). The data were then submitted to 
an ANOVA with FY as the independent variable. The dependent measure was the 
Program Support subcategory and its two variables.  
In the subcategory of Program Support, the ANOVA statistical test was 
significant, with F= 354.21, p <0.05. A Tukey post-hoc test of significance revealed that 
per-pupil expenditures in Program Support were significantly different between all three 
fiscal years FY06-FY08. While per pupil expenditures increased in Program Support 
between FY06 and FY07, they fell nearly 75% from FY07-FY08.  
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In the variable of Program Management, the ANOVA statistical test was 
significant, with F= 21, p <0.05. A Tukey post-hoc test of significance revealed that per-
pupil expenditures in Program Management were significantly different between all three 
fiscal years FY06-FY08. While per pupil expenditures increased in Program 
Management between FY06 and FY07, they then fell nearly 50% from FY07-FY08.  
Table 4.12      
      
Descriptive statistics for the Instructional Support subcategory of Program Support 
and its variables by year. 
 Descriptive 
Statistic 
FY 06 FY 07 FY 08 
FY 06-08 
Combined 
Program 
Support 
Mean 455.27 494.74 140.37 363.03 
Median 443.81 481.99 144.87 342.99 
Std. Dev. 198.54 206.43 101.32 236.44 
Minimum 22.52 0.00 0.00 0.00 
Maximum 1251.18 1217.97 587.19 1251.18 
Range 1228.66 1217.97 587.19 1292.73 
Program 
Management 
Mean 43.93 49.17 26.48 39.84 
Median 37.84 41.05 0.69 35.38 
Std. Dev. 34.85 49.88 45.88 45.05 
Minimum 0.00 0.00 0.00 0.00 
Maximum 250.35 544.50 252.13 544.50 
Range 250.35 544.50 252.13 544.50 
Therapists, 
Psych, 
Evaluation, 
Social 
Workers 
Mean 411.34 445.57 113.88 323.19 
Median 403.49 440.05 96.71 297.62 
Std. Dev. 196.32 199.66 88.19 225.60 
Minimum 22.52 0.00 0.00 0.00 
Maximum 1214.81 1196.61 563.48 1214.81 
Range 1192.29 1196.61 563.48 1214.81 
 
Finally, in the variable Therapists, Psych, Evaluation, Social Workers, the 
statistical test was also significant, with F= 334.77, p <0.05. A Tukey post-hoc test of 
significance revealed that per pupil expenditures in Therapists, Psych, Evaluation, Social 
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Workers were significantly different between FY06 and FY08.  There was also a 
significant difference in per pupil spending between FY07 and FY08. This indicated that 
per pupil expenditures for Student Health & Services in FY08 were significantly higher 
than both FY06 and FY07. Much like the variable Program Management, per pupil 
spending in the variable Therapists, Psych, Evaluation, Social Workers grew from FY06 
to FY07 and then fell dramatically, nearly 75%, 
from FY07 to FY08.  
Descriptive Data for Operations Subcategories 
and Variables 
Descriptive statistics for per-pupil 
expenditures for In$ite subcategories and variables 
within the main category of Operations were 
analyzed. Statistics were calculated for FY06, FY07, 
and FY08, as shown in Tables 4.13 and 4.14. Figure 
4.5 illustrates the Operations category, subgroups, 
and variables.  
To begin, the Operations subcategory of Non-Instructional Pupil Services and it 
variables were calculated for descriptive statistics (see table 4.13). The data were then 
submitted to an ANOVA with FY as the independent variable. The dependent measure 
was the Non-Instructional Pupil Services subcategory and its three variables.  
In the subcategory of Non-Instructional Pupil Services, the statistical test was 
significant, with F= 3.99, p <0.05. A Tukey post-hoc test of significance revealed that 
per-pupil expenditures in Non-Instructional Pupil Services were significantly different 
Figure 4.5: Operations Flowchart 
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between FY06-FY08. This indicated that per pupil expenditures in FY08 were 
significantly higher than FY06. Per pupil expenditures in the subcategory increased every 
fiscal year between FY06 and FY08, constituting an11% increase in per pupil spending in 
Non-Instructional Pupil Services between FY06 and FY08.  
Table 4.13      
      
Descriptive statistics for the Operations subcategory of Non-Instructional Pupil 
Services and its variables by year 
 Descriptive 
Statistic 
FY 06 FY 07 FY 08 
FY 06-08 
Combined 
Non-
Instructional 
Pupil Services 
Mean 758.43 799.04 844.12 800.73 
Median 705.06 740.49 789.20 741.75 
Std. Dev. 378.19 364.50 347.22 364.71 
Minimum 29.90 15.63 24.40 15.63 
Maximum 3499.61 3694.23 3205.07 3694.23 
Range 3469.71 3678.60 3180.68 3678.60 
Transportation Mean 329.54 332.94 396.88 353.23 
Median 313.69 306.33 367.54 325.59 
Std. Dev. 242.27 232.44 246.97 242.35 
Minimum 0.00 0.00 0.00 0.00 
Maximum 3005.96 2929.05 3024.00 3024.00 
Range 3005.96 2929.05 3024.00 3024.00 
Food Services Mean 376.01 407.86 391.48 391.85 
Median 315.80 348.98 339.76 334.59 
Std. Dev. 269.98 277.63 219.42 256.94 
Minimum 0.00 0.00 0.00 0.00 
Maximum 3245.39 3367.53 1929.41 3367.53 
Range 3245.39 3367.53 1929.41 3367.53 
Safety Mean 52.89 58.25 55.76 55.65 
Median 72.22 76.26 63.11 63.16 
Std. Dev. 26.46 25.98 41.50 32.19 
Minimum 0.00 0.00 0.00 0.00 
Maximum 77.57 76.58 350.15 350.15 
Range 77.57 76.58 350.15 350.15 
 
In the variable of Transportation, the ANOVA statistical test was significant, with 
F= 7.16, p <0.05. A Tukey post-hoc test of significance revealed that per-pupil 
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expenditures in Transportation were significantly different between all three fiscal years 
FY06-FY08. Per pupil expenditures in Transportation increased each year FY06-FY08.  
In the variable Food Services, the ANOVA statistical test was not significant, 
with F= 1.10, p >0.05. Per pupil expenditures increased between FY06 and FY07, but fell 
between FY07 and FY08. Neither of the changes in per pupil expenditures in the variable 
Food Services was statistically significant.  
In the variable Safety, the statistical test was not significant, with F= 1.99, p 
>0.05. Much like the variable Food Services, per pupil expenditures in Safety increased 
between FY06 and FY07, but fell between FY07 and FY08. Neither of the changes in per 
pupil expenditures in the variable Safety was statistically significant.  
Table 4.14      
      
Descriptive statistics for the Operations subcategory of Facilities and its variable by 
year. 
 Descriptive 
Statistic 
FY 06 FY 07 FY 08 
FY 06-08 
Combined 
Facilities Mean 558.30 598.34 674.65 610.67 
Median 497.07 545.29 608.35 558.06 
Std. Dev. 219.35 201.27 226.36 220.99 
Minimum 281.60 286.49 305.51 281.60 
Maximum 2154.57 1616.66 2081.84 2154.57 
Range 1872.97 1330.17 1776.33 1872.97 
Building 
Upkeep, 
Utilities, & 
Maintenance 
Mean 558.30 598.34 674.65 610.67 
Median 497.07 545.29 608.35 558.06 
Std. Dev. 219.35 201.27 226.36 220.99 
Minimum 281.60 286.49 305.51 281.60 
Maximum 2154.57 1616.66 2081.84 2154.57 
Range 1872.97 1330.17 1776.33 1872.97 
 
Next, the Operations subcategory of Facilities was calculated for descriptive 
statistics (see table 4.14). The data were then submitted to an ANOVA with FY as the 
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independent variable. The dependent measure was the Facilities subcategory. There was 
no need to run the statistical test on the variable Building Upkeep, Utilities, & 
Maintenance as it is the only variable in the subcategory.  
Therefore, in the subcategory of Facilities, the statistical test was significant, with 
F= 21.54, p <0.05. A Tukey post-hoc test of significance revealed that per-pupil 
expenditures in Facilities were significantly different between FY06-FY08. This 
indicated that per pupil expenditures in FY08 were significantly higher than FY06. Per 
pupil expenditures in the subcategory increased every fiscal year between FY06 and 
FY08, constituting a 20% increase in per pupil spending in Facilities between FY06 and 
FY08.  
Descriptive Data for Leadership Subcategory and Variables 
Finally, descriptive statistics for per-pupil 
expenditures for In$ite subcategories and 
variables within the main category of 
Leadership were analyzed. Statistics were 
calculated for FY06, FY07, and FY08, as shown 
in Tables 4.15. Figure 4.6 illustrates the 
Leadership category, subgroup, and variables.  
  The Leadership subcategory of School Management and it variables were 
calculated for descriptive statistics (see table 4.15). The data were then submitted to an 
ANOVA with FY as the independent variable. The dependent measure was the School 
Management subcategory and its two variables.  
Figure 4.6: Leadership Flowchart 
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In the subcategory of School Management, the statistical test was significant, with 
F= 9.51, p <0.05. A Tukey post-hoc test of significance revealed that per-pupil 
expenditures in Pupil Support were significantly different between FY06-FY07 and 
between FY07-FY08. This indicated that per pupil expenditures in FY08 were 
significantly higher than both FY06 and FY07. Over the three fiscal years of the study, a 
more than 13% increase was found in the School Management subcategory.  
Table 4.15      
      
Descriptive statistics for the Leadership subcategory of School Management and its 
variables by year. 
 Descriptive 
Statistic 
FY 06 FY 07 FY 08 
FY 06-08 
Combined 
School 
Management 
Mean 515.11 549.00 583.44 549.34 
Median 499.37 526.57 548.24 523.06 
Std. Dev. 169.31 177.83 212.78 189.51 
Minimum 158.46 188.83 200.49 158.46 
Maximum 1460.62 1326.58 1881.51 1881.51 
Range 1302.16 1137.76 1681.03 1723.05 
Principals & 
Assistant 
Principals 
Mean   330.36 358.72 350.66 346.66 
Median 314.98 337.31 331.07 328.36 
Std. Dev. 119.35 135.49 123.32 126.69 
Minimum 1.96 0.00 2.07 0.00 
Maximum 894.27 1098.35 1135.62 1135.62 
Range 892.32 1098.35 1133.55 1135.62 
School Office Mean 184.75 190.28 232.78 202.69 
Median 188.06 192.47 218.84 191.50 
Std. Dev. 76.14 67.35 106.54 87.64 
Minimum 64.13 79.21 80.53 64.13 
Maximum 898.25 741.83 1025.33 1025.33 
Range 834.12 662.62 944.80 961.20 
 
In the variable Principals & Assistant Principals, the ANOVA statistical test was 
significant, with F= 3.83, p <0.05. A Tukey post-hoc test of significance revealed that 
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per-pupil expenditures in Principals & Assistant Principals were significantly different 
between FY06 and FY07.  However, no significant difference was found between FY07 
and FY08.  
Finally, in the variable School Office, the statistical test was also significant, with 
F= 24.49, p <0.05. A Tukey post-hoc test of significance revealed that per pupil 
expenditures in School Office were significantly different between FY06 and FY08.  
There was also a significant difference in per pupil spending between FY07 and FY08. 
However, no significant difference was found between FY06 expenditures and FY07. 
This indicated that per pupil expenditures for School Office in FY08 were significantly 
higher than both FY06 and FY07. The difference constitutes a 26% increase in per pupil 
expenditures in School Office between FY06 and FY08 
Summary of Descriptive Statistics by Fiscal Year 
  The objective of the first phase of this study was to examine the fiscal 
expenditure patterns of Nevada secondary schools in operation during the 2005-2006 
(FY06), 2006-2007 (FY07), and 2007-2008 (FY08) school years. Fiscal expenditure 
patterns for In$ite categories, sub-categories, and variables were compared and contrasted 
using descriptive statistics including mean, median, standard deviation, range, and 
percentages expended in each category. One-way Analyses of Variance with Tukey α 
follow-up were conducted to determine significant differences in spending over the three 
study years for In$ite categories, sub-categories, and variables. Thus, the distribution of 
fiscal expenditure patterns among In$ite function categories for each year, as well as a 
trend analysis within each function category over the three study years were completed. 
As a result of the analysis, significant findings of Phase I included: 
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Overall Per Pupil Expenditures 
 Overall  per pupil expenditures increased 15% from FY06 to FY08 
 The largest percentage of per pupil expenditures went towards Instruction 
(68.64%), while the smallest percentage went towards Leadership (7.31%) 
during the FY06 to FY08 school years 
 While the greatest percentage of overall per pupil funding during the FY06-08 
school years was spent on teachers and classroom assistants, the smallest 
percentage, 2.93%, went toward teacher support which includes staff 
development. This may be due to the fact that teachers and instructional 
assistants require payroll and support categories do not include salaries of 
those who deliver such services.  
Instruction 
 Over 68% of per pupil expenditures in elementary schools went toward 
Instruction during the FY06-FY08 school years. Just over 62% was spent on 
the Instruction subgroup of Face to Face Teaching. A contributor to this could 
be due to the Nevada Legislature’s funding increase through what was called 
Senate Bill 404 (SB404). This legislation provided schools an opportunity to 
apply for grant funds through the state in addition to regular education 
finding.  
 A 22% increase in the amount of per pupil expenditures was seen in 
Instruction between FY06 and FY08 
 In the Instruction subcategory of Face to Face teaching, significant increases 
were found in the variable Instructional Paraprofessionals, a more than 200% 
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increase in per pupil spending from FY06 to FY08. At the same time, 
spending on the variable Substitutes decreased 69%. 
Instructional Support 
 Spending in the Instructional Support category was significantly lower in 
FY08 than in both FY06 and FY07. This can be most attributed to the 
significant decrease in spending in the subcategory of Program Support. A 
possible explanation may come from district policies moving to direct support 
to classrooms and consolidation of district level resources.  
 The Instructional Support category contains four variables that expended the 
least amount of money toward overall per pupil spending in Nevada 
elementary schools during FY06-FY08. The variables are Extracurricular, 
Curricular Development, Program Management, and Sabbaticals. These four 
variables together constitute less than 1% of per pupil spending.  
 Per pupil spending in the Instructional Support subcategory of Program 
Support reduced significantly FY07 and FY08. This significance was due to a 
significant reduction in per pupil spending in the variable Therapists, 
Psychology, Evaluation, and Social Workers.  
Operations 
 In the Operations subcategory of Non Instructional Pupil Services, significant 
increases in per pupil spending were found in only one variable, 
Transportation. There was no significant increase in per pupil spending in 
Food Services or Safety during the FY06 to FY08 school years. Increasing 
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district enrollment and new school openings most likely contributed to this 
increase. 
Leadership 
 In the Leadership variable Principals and Assistant Principals per pupil 
spending increased significantly between FY06 and FY07. Much like in 
Operations, this can be attributed to the overall growth in student numbers in 
Nevada that necessitated the building of new schools. 
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Chapter 5 
Research Findings  
Phase II: Calculating Efficiency 
 
Summary of Phase I Findings 
As a result of analyses from Phase I of this study, decision rules were established 
for schools and variables that would not be included in analysis for Phase II. As in Phase 
I, summer school programs within each district, prison/detention schools, specialized 
schools for self-contained special education students, and alternative/behavioral schools 
within each district were excluded due to their unique circumstances which would skew 
overall expenditure patterns. K-12 or K-8 schools that were reported as one instructional 
and/or fiscal unit were excluded since it would be impossible to separate spending or 
accountability data at a decision-making level for the middle school unit. Schools with 
discrepancies and/or input errors in their In$ite of Nevada Accountability Data were 
excluded from analysis. As a result of Phase I analysis, the variable Sabbaticals, with a 
median and range of zero, was excluded from further analysis in this study.  
Phase II further culled the number of variables to be considered for data 
envelopment analysis (DEA) by examining a correlation matrix for all remaining 
variables, selected to include one variable to represent groups of highly correlated 
variables. 
Application of Data Envelopment Analysis 
The objective of the second phase of the study examined the technical efficiency 
of Nevada secondary schools in operation during the 2005-2006 (FY06), 2006-2007 
(FY07), and 2007-2008 (FY08) school years using data envelopment analysis (DEA). In 
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alignment with the conceptual framework for this study, exogenous variables constituting 
the environmental “harshness” for each school or decision-making unit (DMU) were 
identified. 
To avoid multi-collinearity of variables, which can cause a disproportionate 
number of DMUs to lie at or near the efficiency frontier, a correlation matrix was used to 
eliminate highly correlated variables prior to analysis (Stiefel, Rubenstein, Schwartz, & 
Zabel, 2005). From this model, the fiscal expenditure patterns among the most and least 
efficient elementary schools over the three-year period (FY06-FY08) within each school 
environmental group were identified and the technical efficiency of each DMU was 
calculated. Finally, a one-way analysis of variance (ANOVA) was used to determine 
which fiscal expenditure patterns, if any, were significant relative to student achievement 
at each level.  
Analysis of Exogenous Variables 
In order to account for the environmental “harshness” for each DMU at the 
elementary school level, a correlation matrix was created, comprising the accountability 
variables for possible inclusion as uncontrolled inputs in the DEA model relative to the 
output variables for student achievement (Reading Proficiency, Writing Proficiency, 
Math Proficiency, and Science Proficiency). Table 5.1 lists the correlation coefficients for 
the accountability variables, relative to the output variables for student achievement. 
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Table 5.1     
     
Correlation matrix of demographic variables relative to potential output variables for 
student achievement in Nevada elementary schools.  
 Reading 
Proficiency 
Writing 
Proficiency 
Math 
Proficiency 
Science 
Proficiency 
District Size -.174 .215 -.101 -.063 
Student 
Enrollment 
-.072 .278 -.017 .129 
Teacher ADA -.240 -.219 -.199 -.385 
Student ADA -.152 .012 -.093 -.068 
Student/Teacher 
Ratio 
.068 .207 .038 .208 
Inverse Transient 
Rate 
.678 -.057 .634 .564 
% Asian .298 .153 .316 .323 
% Black -.327 .114 -.307 -.264 
% Hispanic -.702 .072 -.593 -.596 
% Native 
American 
.034 -.229 -.025 -.107 
% White .724 -.095 .622 .624 
% LEP -.677 -.016 -.576 -.636 
% IEP -.008 -.078 -.039 -.042 
% FRL -.801 -.061 -.715 -.734 
Note: Boldface indicates statistically significant values (α = .01) with |r| >+ 0.5. 
The accountability variables which confirmed a significant correlation with |r|> 
±0.5 to the student achievement output variables were: Inverse Transiency Rate, 
%Hispanic, %White, %LEP (Limited English Proficient), and %FRL (Students on Freed 
and Reduced Priced Lunch). The remaining accountability variables did not reveal a 
strong correlation to student achievement outcome variables, and, as such, were not 
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considered for inclusion as uncontrolled inputs in the DEA model. It was noted that none 
of the accountability or output variables demonstrated a strong correlation to the output 
variable Writing Proficiency.  
A correlation matrix for the exogenous variables, that were highly correlated to 
potential output variables, for possible inclusion as uncontrolled inputs was developed to 
identify highly correlated variables that could, as such, be collapsed into a single variable. 
Table 5.2 illustrates the correlation matrix for the possible exogenous variables. 
Table 5.2 
      
     Correlation Matrix for exogenous variables for possible inclusion as uncontrolled 
inputs in DEA model for Nevada elementary schools. 
 Inverse 
Transiency 
Rate % Hispanic % White % LEP % FRL 
Inverse 
Transiency 
Rate 
- 
    
% Hispanic -.569 - 
   
% White .666 -.877 - 
  
% LEP -.551 .972 -.855 - 
 
% FRL -.674 .846 -.849 .845 - 
Note: Boldface indicates statistically significant values (α = .01) with |r| > 0.5. 
 
 The examination of correlations between exogenous variables showed that all the 
variables demonstrated a relationship to a single variable that could be used to comprise 
all of the exogenous variables. Since the variable %FRL correlates highly, both positively 
and negatively, to all other exogenous variables listed for possible inclusion, it was 
selected to be used as the single uncontrolled variable in the DEA model.  
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For the purposes of the DEA model, its values were inversed (%notFRL) from 
100%, since all input variables in the DEA model should be in ascending order; greater 
values of %notFRL should result in higher achievement. The use of FRL as the indicator 
for socio-economic status is supported by previous research, as noted in Sirin’s (2005) 
meta-analysis of studies using socioeconomic indicators. Sirin (2005) noted 17 studies 
that used FRL as the primary measure of socioeconomic status (p. 424-428).  
It was noted that 13 DMUs at the elementary school level were missing data for 
the %FRL variable. Instead of attempting to interpolate a %FRL value based on other 
variables, these schools were eliminated from analysis. 
Selection of Output Variables 
A correlation matrix among the potential output variables, Reading Proficiency, 
Writing Proficiency, Math Proficiency, and Science Proficiency was developed.  
Table 5.3     
     
Correlation Matrix of output variables for possible inclusion in the DEA model for Nevada 
elementary schools 
 
Reading 
Proficiency 
Writing 
Proficiency 
Math Proficiency 
Science 
Proficiency 
Reading Proficiency - 
   
Writing Proficiency -.021 - 
  
Math Proficiency .916 .010 - 
 
Science Proficiency .751 .384 .730 - 
Note: Boldface indicates statistically significant values (α = .01) with |r| > 0.5. 
 
With the exception of Writing Proficiency, all of the output variables were highly 
correlated to each other, at an r =.7 level or higher, as shown in Table 5.3. 
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The output variable Writing Proficiency showed a very weak negative correlation 
to the other output variables, suggesting that performance on this proficiency measure 
was unrelated to the other proficiency tests for middle schools. Given this data, coupled 
with the inherent problematic nature of scoring student writing samples with a rubric that 
has not been established as trustworthy, it creates a possibility that the scores on this test 
may be subjective. This makes the validity and consistency of scoring problematic. The 
format of scoring and the prompt has since been revised by the State of Nevada at the 
request of the Department of Education. As such, it was excluded for consideration in the 
DEA model. Both Reading and Math Proficiency were chosen as output variables since 
both are used to measure student achievement in Nevada elementary schools.  
Selection of Input Variables 
A correlation matrix was developed to identify which potential input variables 
were highly correlated and, as such, could be collapsed into a single variable to avoid 
multicollinearity in the DEA model. Table 5.4 illustrates the eight categories, 
subcategories, and/or variables to which all other potential inputs were correlated. 
Using this correlation matrix, the category Instruction (100) was selected to 
represent itself and the 11 variables to which it was both significantly correlated and with 
r > 0.5. Similarly, Instructional Support (200) was used to represent itself and the three 
variables to which it was significantly correlated, and with r > 0.5 Leadership was 
selected along with the three variables it was correlated with. . The variables 
Extracurricular (213), Curriculum Development (221), Program Management (231), and 
Safety (313) were not correlated significantly with r > 0.5 to any other variables and were  
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Table 5.4 
   
Correlation Matrix for input variables for possible inclusion in DEA model for Nevada 
Elementary schools. 
 
Variable and category value 
Correlation to 
variable listed 
in leftmost 
column 
Instruction (100) Face to Face Teaching (110) .984 
 Instructional Teachers (111) .970 
 Instructional Paraprofessionals (113) .568 
 Classroom Materials (120) .559 
 Instructional Materials, Trips, and 
Supplies (122) 
.620 
 Pupil Support (210) .517 
 Teacher Support (220) .631 
 In-Service, Staff Development (222) .641 
 Operations (300) .549 
 Facilities (320) .537 
 Building Upkeep, Utilities, & 
Maintenance (321) 
.537 
Instructional Support 
(200) 
Guidance & Counseling (211) 
.527 
 Program Support (230) .647 
 Therapists, Psych, Evaluation, & 
Social Workers (232) 
.620 
Leadership (500) School Management (510) 1.00 
 Principals & Assistant Principals 
(511) 
.922 
 School Office (512) .832 
Extracurricular (213) (None)  
Curriculum Development 
(221) 
(None)  
Program Management 
(231) 
(None)  
Safety (313) (None)  
Note: All variables listed demonstrate statistically significant values (α = .01) with r > 
0.5. 
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selected for inclusion but not as a proxy for any other variables. It is noted that the 
variable Sabbaticals (223) was eliminated from analysis in Phase I since its median 
expenditure was $0.00. selected for inclusion but not as a proxy for any other variables. It 
is noted that the variable Sabbaticals (223) was eliminated from analysis in Phase I since 
its median expenditure was $0.00. 
Data Envelopment Analysis 
Using the uncontrolled input variable, In$ite input variables, and output variables 
previously identified, the data was input into the Banxia Frontier Analyst software 
(Banxia, 2011)  to calculate the relative efficiency of each DMU. Table 5.5 illustrates the 
variables utilized in the DEA model for Nevada elementary schools. 
Table 5.5   
   
Summary of variables used in the data envelopment analysis model for Nevada 
elementary schools. 
Controlled Input Variables 
Exogenous/Uncontrolled 
Input 
Outputs 
Instruction (100) % notFRL Reading Proficiency 
Instructional Support (200)  Math Proficiency 
Extracurricular (213)   
Curriculum Development 
(221) 
  
Program Management (231)   
Safety (313)   
Leadership (500)   
Note: All variables listed demonstrate statistically significant values (α = .01) with r > 
0.5. 
 
Data Envelopment Analysis (DEA) was utilized to calculate the relative 
efficiency of each decision-making unit (DMU) using the variables listed. The technical 
efficiency of each DMU was calculated against the aggregate, enveloping all the DMUs 
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into an efficiency frontier and placing all DMUs at or below the frontier. Each school’s 
efficiency index was calculated as 100 minus its aggregate distance from the efficiency 
frontier, resulting in an efficiency rating that varies from 100 (on the frontier) to 0 
(farthest distance possible from the frontier)” (Stiefel et al., 2005). The input 
minimization model of DEA was used rather than of output maximization, identifying 
areas where DMUs could generate the same output with reduced inputs. Using this 
model, the input minimization efficiency measure for unit o is given by: 
 max  
 
 where  
 s outputs denoted by yj, j= 1,…, s 
 r controllable inputs denoted by xi, i=1,…,r 
  
with                            for all DMUs j and wj, vi >   for some small, positive 
quantity . 
 
In simpler terms, this translates to: 
Efficiency level=     with no inputs/outputs being 
assigned a weight of zero in determining the efficiency.  
 
 The DEA model, by inherent design, allowed each DMU to maximize the weight 
multipliers, wj and vi, varying the weights of inputs and outputs for each DMU until the 
model reached the best combination. Variable returns to scale (VRS) were assumed since 
a doubling of fiscal resources (inputs) would not result in a corresponding doubling of 
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student achievement (outputs). This model, first introduced by Banker, Charnes, and 
Cooper (1984), hereafter referred to as the BCC model, allows outputs to increase more 
or less proportionally to increases in inputs.  
Thus the linear programming of the BCC model is as follows: 
max 
Subject to:  
 
Using this DEA model, the relative efficiency of each DMU and the efficiency 
frontier were calculated using Nevada elementary schools with each school being 
enveloped up to three times, once for each study year. Using the previously identified 
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input and output variables, a total of 113 out of the 863 DMUs were scored as 100% 
efficient. See Figure 5.1 for details. 
Impact of exogenous variables and socioeconomic status on efficiency scores 
Using the correlation between the efficiency scores and the exogenous variable, 
%notFRL, the validity of the scores relative to the uncontrolled input was examined. The 
two variables did not demonstrate a statistically significant correlation, r = .342. This 
indicated that there was not a strong relationship between %notFRL and efficiency 
scores. This is significant for a number of reasons. Foremost, the DEA model effectively 
accounted for %notFRL and did not over-identify units with high %notFRL as might be 
expected. Units that received higher efficiency scores did not come from significantly 
higher socio-economic areas. Efficient DMUs were identified among varying levels of 
%notFRL. Thus the variable %notFRL was effectively incorporated into the DEA model 
and the efficiency scores as an uncontrolled, exogenous variable. 
Efficiency by Fiscal Year 
Descriptive statistics comparing efficiency scores by fiscal year were calculated, 
as shown in Table 5.6.  
The data were submitted to an ANOVA with the fiscal year as the independent 
variable. The dependent measure was the efficiency score. The statistical test was 
significant, F= 20.57, p < 0.05. A Tukey post-hoc test of significance revealed significant 
differences between both FY06 and FY07 and FY06 and FY08, indicating higher 
efficiency in FY08 compared to both FY06 and FY07. As shown in the table 5.6 the 
mean efficiency score increased by nine points from FY06 to FY08. Additionally, the 
number of DMUs that were identified as having “high efficiency”, or a score of 100, 
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increased dramatically from FY06 to FY08. Forty percent of the 113 total DMUs 
identified in the three study years were in operation during FY08. 
Table 5.6       
        
Descriptive data for efficiency scores relative to Fiscal Year for Nevada elementary 
schools. 
Fiscal 
Year 
N Mean Median SD Minimum Maximum 
# of High 
Efficiency 
DMUs 
FY 06 285 70.06 69.47 19.07 23.98 100 28 
FY 07 289 75.64 75.83 16.62 30.43 100 39 
FY 08 289 79.14 78.93 15.43 41.05 100 46 
FY 06-
08 
863 74.97 75.41 17.48 23.98 100 113 
 
Efficiency and Expenditure Patterns 
In order to make comparisons among DMUs, quartiles were created and all 863 
DMUs were placed in the high, average, low average, or low group. This allowed for the 
analysis of the relationships between efficiency and fiscal expenditure patterns among 
DMUs. As a result, the 113 DMUs with an efficiency score of 100 were placed in the 
High Efficiency group, and 94 DMUs with an efficiency score between 90 but less than 
100 were placed in the Average Efficiency group.  The remaining 656 DMUs were 
divided evenly into two separate low categories. First, 328 DMUs with efficiency scores 
greater than 69.45 but less than 90 were placed in the Low Average Efficiency group, and 
the remaining 328 DMUs with efficiency scores greater than zero and less than 69.45 
were placed in the Low Efficiency group.  
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The Relationship between Efficiency and Socio-Economic Status 
 The relationship between efficiency score and %notFRL among Nevada 
elementary schools included in the study was r =.342. While this correlation is 
considered weak, it was greater than the relationship between Nevada secondary schools 
and %notFRL with r = -.082 over the same time period (Welsh, 2011). This could be 
explained by the fact that elementary schools have much smaller attendance zones and a 
lower income area would tend to cluster FRL students. Schools with a FRL rate of 50% 
or better had an average efficiency score of 68.63.  While schools with FRL rates below 
50% had an average efficiency score of 79.59. The relationship between efficiency score 
and %notFRL is shown in Figure 5.2. 
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Figure  5.2:  Relationship Between Efficiency Score and %notFRL 
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Student Achievement by Efficiency Group 
In order to examine the validity of the efficiency scores, and therefore the 
efficiency groups, statistics for the output variables were calculated by efficiency group 
as shown in Table 5.7. It was noted that the average level of proficiency in reading and 
math was highest for those DMUs in the High and Average Efficiency groups, followed 
by those in the Low Average Efficiency group, and finally by those in the Low Efficiency 
group. In science, the highest mean scores were found in the Average Efficiency and Low 
Average Efficiency groups, followed by the High Efficiency group. The Low Efficiency 
group had the lowest proficiency scores in all three areas. 
Table 5.7     
     
Descriptive data for student achievement relative to efficiency groups for Nevada 
elementary schools. 
 High 
Efficiency 
Average 
Efficiency 
Low Average 
Efficiency 
Low Efficiency 
Mean Reading 
Proficiency 
.641 .632 .572 .399 
Mean Math 
Proficiency  
.686 .692 .637 .465 
Mean Science 
Proficiency 
.511 .579 .536 .335 
 
Relationship between Efficiency and Achievement 
 After reviewing the data, a strong relationship was found between Nevada 
elementary school efficiency scores and student achievement in math and reading from 
FY06-FY08. In math, a strong positive correlation was found with r = .75. This indicated 
that the higher the efficiency score, the higher the math achievement was for a particular 
school. In reading, a similar strong positive correlation was found with r = .67. This also 
indicated that the higher the efficiency score, the higher the reading achievement was for 
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a particular school. It is also noted that both efficiency and achievement scores trended 
upward from FY 06 to FY08. Figure 5.3 illustrates the Efficiency-Achievement Matrix 
indicating the relationship between efficiency scores and student achievement in math 
and reading for FY 06-08.  
 
Efficiency and Overall Per Pupil Expenditures 
Descriptive statistics for overall per-pupil expenditures within each efficiency 
group were calculated, as shown in Table 5.8. The data were submitted to an ANOVA 
with efficiency grouping as the independent variable. The dependent measure was overall 
per pupil expenditures. The statistical test was significant with F = 4.68, p < 0.05. A 
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Tukey a post-hoc test of significance revealed significant differences between the High 
Efficiency and Low Average Efficiency groups. There were no significant spending 
differences between the High Efficiency group and the Average and Low Efficiency 
groups.   
Table 5.8     
     
Overall per pupil expenditures for Nevada elementary schools by efficiency group. 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low Average 
Efficiency 
Low 
Efficiency 
Mean 7982.35 7536.44 7284.69 7554.35 
Median 7645.00 7111.50 6865.00 7087.00 
St. Dev. 1916.973 1830.023 1684.986 1702.632 
Range 8212 10601 11686 10238 
Minimum 4741 5057 4932 4932 
Maximum 12953 15658 16618 15170 
 
Efficiency and Main In$ite Categories 
 Descriptive statistics for per-pupil expenditures for each of the main In$ite 
category by efficiency group were calculated, as shown in Table 5.9. Each of the main 
categories of Instruction, Instructional Support, Operations, and Leadership were 
submitted to an ANOVA with efficiency grouping as the independent variable. The 
dependent measures were per-pupil expenditures in each category.  
To begin with, the statistical test on Instruction was significant with F=2.70, p < 
0.05. A Tukey post-hoc test of significance revealed significant differences between the 
High Efficiency group and the Low Average Efficiency group, indicating higher overall 
per-pupil expenditures for DMUs in the High Efficiency group compared to other groups. 
High efficiency schools spent over $200 more per pupil on Instruction than low 
efficiency schools.  
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Table 5.9      
      
Per-pupil expenditures for Nevada elementary schools for main In$ite categories by 
efficiency group. 
In$ite 
Category 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Average 
Efficiency 
Low 
Efficiency 
Instruction 
(100) 
Mean 5401.29 5065.62 5049.80 5194.50 
Median 5209.17 4910.80 4774.28 4906.59 
Std. Dev. 1454.29 971.43 1171.47 1198.34 
Range 10269.23 6003.24 8579.85 7968.19 
Minimum 3086.29 3097.60 3147.11 2737.39 
Maximum 13355.51 9100.85 11726.97 10705.57 
Instructional 
Support 
(200) 
Mean 938.64 930.66 951.87 1028.94 
Median 911.83 881.04 905.51 993.02 
Std. Dev. 459.82 291.51 287.61 298.72 
Range 3034.26 1690.03 2210.8 2451.02 
Minimum 167.89 453.56 522.90 561.04 
Maximum 3202.16 2143.59 2733.08 3012.05 
Operations 
(300) 
Mean 1505.42 1445.14 1355.29 1425.44 
Median 1379.71 1269.74 1277.58 1331.17 
Std. Dev. 753.50 605.79 398.14 384.58 
Range 5178.12 3500.83 3942.87 3066.13 
Minimum 325.49 916.98 693.95 849.28 
Maximum 5503.61 4417.80 4636.82 3915.42 
Leadership 
(500) 
Mean 537.85 501.72 538.49 577.81 
Median 454.80 513.86 524.89 545.91 
Std. Dev. 277.57 122.78 147.85 201.27 
Range 1574.15 693.92 832.69 1650.28 
Minimum 158.46 258.39 240.98 231.23 
Maximum 1732.61 952.30 1073.68 1881.51 
 
Next, the data in the Instructional Support category were submitted to an ANOVA 
with efficiency grouping as the independent variable and per-pupil expenditures in the 
category of Instructional Support as the dependent variable. The statistical test was 
significant, F= 4.76, p < 0.05. A Tukey post-hoc test of significance revealed a significant 
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difference in spending between the Low Efficiency group and the other three groups. 
During the FY06 to FY08 school years, Low Efficiency schools spent nearly $1,000 
more per pupil on Instructional Support than High Efficiency schools.  
Statistics in the main In$ite category of Operations were then submitted to an 
ANOVA. The statistical test was also significant with F=3.18, p < 0.05. A Tukey post 
hoc test of significance revealed significant spending differences between the High 
Efficiency group and the Low Average Efficiency group. Schools in the High Efficiency 
group spent more per pupil on Operations than any other group.  
Finally, the data in the Leadership category were submitted to an ANOVA with 
efficiency grouping as the independent variable and per-pupil expenditures in the 
category of Leadership as the dependent variable. The statistical test was significant, F= 
5.01, p < 0.05. A Tukey post-hoc test of significance revealed a significant difference in 
spending between the Low Average Efficiency group and the Low Efficiency group. 
During the FY06 to FY08 school years, Low Efficiency schools spent more per pupil on 
Leadership than High Efficiency schools. Schools in the Average Efficiency group spent 
the least per pupil on Leadership.  
Efficiency and Instruction 
 Descriptive statistics for per pupil expenditures for the In$ite Instruction 
subcategory of Face to Face Teaching and its included variables by efficiency group were 
calculated, as shown in Table 5.10.  
The data were submitted to an ANOVA with efficiency grouping as the 
independent variable and per-pupil expenditures in the subcategory of Face-To-Face 
Teaching as the dependent variable. The statistical test was significant, F= 3.14, p < 0.05. 
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A Tukey post hoc test of significance revealed significant spending differences between 
the High Efficiency group and the Low Average Efficiency group. Schools in the High 
Efficiency group spent more per pupil on Face to Face Teaching than any other group. 
Schools in the Low Efficiency group spent more than those in the Average Efficiency and 
Low Average Efficiency groups.  
In the variable Instructional Teachers, the statistical test was not significant, with 
F= 1.91, p > 0.05. There was no significant difference in spending on Instructional 
Teachers between FY06 and FY08 among the four efficiency groups.  
Next, the variable of Substitutes was submitted to an ANOVA with efficiency 
grouping as the independent variable and per-pupil expenditures on substitutes as the 
dependent variable. The statistical test was significant, F= 15.44, p < 0.05. A Tukey post 
hoc test of significance revealed significant spending differences between the Low 
Efficiency group and all three of the other groups. This indicated that a significantly 
greater amount of money was spent on substitutes in the Low Efficiency group than in 
the other groups. The group that spent the least amount per pupil on Substitutes was the 
High Efficiency group.  
Finally, the variable of Instructional Paraprofessionals was submitted to an 
ANOVA and the test was significant with F= 11.37, p < 0.05. A Tukey post hoc test of 
significance revealed significant spending differences between the High Efficiency group 
and all three of the other groups. More than $325 more was spent per pupil on 
Instructional Paraprofessionals in the High Efficiency group than in the Low Efficiency 
group.  
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Table 5.10      
      
Per-pupil expenditures for Nevada elementary schools for Instruction subcategory of 
Face to Face Teaching and its variables by efficiency group. 
Subgroup 
and 
Variables 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Average 
Efficiency 
Low 
Efficiency 
Face to Face 
Teaching 
(110) 
Mean 4964.09 4644.40 4605.82 4710.12 
Median 4806.23 4517.36 4404.29 4474.41 
Std. Dev. 1296.06 901.36 1050.86 1091.63 
Range 9560.67 5575.59 8063.43 7604.58 
Minimum 2430.82 2791.19 2849.96 2282.13 
Maximum 11991.48 8366.79 10913.39 9886.70 
Instructional 
Teachers 
(111) 
Mean 4543.18 4324.09 4293.26 4371.31 
Median 4414.02 4218.82 4151.44 4197.14 
Std. Dev. 1199.20 782.93 929.73 969.97 
Range 9104.94 4978.92 7683.82 7179.94 
Minimum 1882.40 2608.20 2648.42 2131.39 
Maximum 10987.34 7587.12 10332.24 9311.33 
Substitutes 
(112) 
Mean 96.32 96.54 112.07 141.39 
Median 93.56 97.61 107.74 166.16 
Std. Dev. 66.47 66.57 81.24 82.54 
Range 452.15 224.85 468.04 443.77 
Minimum 0.00 0.91 0.99 1.12 
Maximum 452.15 225.77 469.03 444.89 
Instructional 
Para-
professionals 
(113) 
Mean 324.59 223.76 200.49 197.43 
Median 239.97 144.75 132.71 109.15 
Std. Dev. 274.89 200.90 196.48 203.91 
Range 1190.65 832.22 1453.95 1155.55 
Minimum 0.00 39.71 0.00 35.89 
Maximum 1180.36 871.94 1453.95 1191.45 
 
Descriptive statistics for per pupil expenditures for the In$ite Instruction 
subcategory of Classroom Materials and its included variables by efficiency group were 
calculated, as shown in Table 5.11. 
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 The data were submitted to an ANOVA with efficiency grouping as the 
independent variable and per-pupil expenditures in the subcategory of Classroom 
Materials as the dependent variable. The statistical test was significant, F= 2.81, p < 0.05. 
A Tukey post hoc test of significance revealed spending differences between the Average 
Efficiency group and the Low Efficiency group. The Low Efficiency group spent more 
per pupil on Classroom Materials than any other group. 
Table 5.11      
      
Per-pupil expenditures for Nevada elementary schools for Instruction subcategory of 
Classroom Materials and its variables by efficiency group. 
Subgroup 
and 
Variables 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Average 
Efficiency 
Low 
Efficiency 
Classroom 
Materials 
(120) 
Mean 437.20 421.22 443.97 484.38 
Median 356.99 379.29 390.41 405.26 
Std. Dev. 286.56 176.67 220.39 243.73 
Range 2265.79 829.98 1250.06 1166.45 
Minimum 116.28 138.14 111.13 125.62 
Maximum 2382.07 968.12 1361.19 1292.06 
Pupil-Use 
Technology 
and 
Software 
(121) 
Mean 128.64 145.64 159.92 182.60 
Median 84.64 112.46 118.05 136.30 
Std. Dev. 175.10 102.65 121.89 138.77 
Range 1626.32 468.78 594.52 624.35 
Minimum 5.67 2.06 1.09 0.00 
Maximum 1631.99 470.85 595.61 623.21 
Instructional 
Materials, 
Trips & 
Supplies 
(122) 
Mean 308.56 275.58 284.06 301.78 
Median 267.89 264.24 262.42 271.21 
Std. Dev. 163.87 93.49 118.66 125.07 
Range 1151.86 424.34 682.94 680.52 
Minimum 79.57 118.61 92.02 96.41 
Maximum 1231.43 542.95 774.96 776.94 
 
             Next, the data in the variable Pupil-Use Technology and Software were 
submitted to an ANOVA. The test was significant with F=5.34, p < 0.05. A Tukey post 
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hoc test of significance revealed spending differences between the High Efficiency group 
and the Low Efficiency group. The Low Efficiency group spent significantly more per 
pupil on Pupil-Use Technology and Software than any other group. 
Finally, the variable of Instructional Materials, Trips & Supplies was submitted to 
an ANOVA and the test was not significant with F= 2.27, p > 0.05. This indicated that 
there was no significant difference in spending on Instructional Materials, Trips & 
Supplies.  
Efficiency and Instructional Support 
 Descriptive statistics for per pupil expenditures for the In$ite Instructional 
Support subcategory of Pupil Support and its included variables by efficiency group were 
calculated, as shown in Table 5.12.  
The data were submitted to an ANOVA with efficiency grouping as the 
independent variable and per-pupil expenditures in the subcategory of Pupil Support as 
the dependent variable. The statistical test was significant, F= 2.86, p < 0.05. A Tukey 
post hoc test of significance revealed significant spending differences between the High 
Efficiency group and the Low Efficiency group. Schools in the Low Efficiency group 
spent more per pupil on Pupil Support than any other group. 
In the variable Guidance & Counseling, the statistical test was not significant, 
with F= .383, p > 0.05. There was no significant difference in spending on Guidance & 
Counseling between FY06 and FY08 among the four efficiency groups.  
 Next, the data in the variable Library & Media was submitted to an ANOVA. The 
test was significant with F= 4.48, p < 0.05. A Tukey post hoc test of significance revealed 
spending differences between the High Efficiency group and the other three groups.  
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Table 5.12      
      
Per-pupil expenditures for Nevada elementary schools for Instructional Support 
subcategory of Pupil Support and its variables by efficiency group. 
Subgroup 
and 
Variables 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Average 
Efficiency 
Low 
Efficiency 
Pupil 
Support 
(210) 
Mean 360.36 384.53 392.94 408.90 
Median 341.51 351.94 352.13 365.44 
Std. Dev. 192.62 118.14 145.50 162.09 
Range 1183.49 871.21 1870.12 1574.77 
Minimum 2.28 227.27 193.05 181.02 
Maximum 1185.77 1098.48 2063.17 1755.79 
Guidance & 
Counseling 
(211) 
Mean 125.99 122.52 120.29 118.94 
Median 122.03 106.77 105.66 102.34 
Std. Dev. 73.62 55.47 64.51 58.97 
Range 332.81 252.50 601.25 604.49 
Minimum 0.00 9.42 11.13 1.89 
Maximum 332.81 261.92 612.38 606.39 
Library & 
Media (212) 
Mean 112.38 133.86 130.38 133.36 
Median 104.96 132.04 130.86 129.07 
Std. Dev. 71.77 53.10 47.81 54.47 
Range 373.10 384.35 400.00 610.95 
Minimum 0.00 0.00 1.20 1.15 
Maximum 373.03 384.35 401.20 612.10 
Extra 
Curricular 
(213) 
Mean 14.50 6.95 7.36 6.76 
Median 6.08 6.08 6.09 6.09 
Std. Dev. 39.28 7.59 4.02 2.05 
Range 295.36 65.94 41.63 14.61 
Minimum 0.00 0.00 0.00 0.00 
Maximum 294.54 65.94 41.63 14.61 
Student 
Health & 
Services 
(214) 
Mean 107.49 121.21 134.90 149.85 
Median 97.37 101.76 111.83 123.19 
Std. Dev. 81.94 70.78 87.00 98.20 
Range 511.37 437.33 1111.02 781.63 
Minimum 0.00 8.79 41.22 56.33 
Maximum 511.37 446.13 1152.24 837.96 
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The High Efficiency group spent significantly less per pupil on Library & Media than any 
other group. 
The data in the variable Extracurricular were submitted to an ANOVA. The test 
was significant with F= 8.55, p < 0.05. A Tukey post hoc test of significance revealed 
spending differences between the High Efficiency group and the other three groups. The 
High Efficiency group spent significantly more per pupil on Extracurricular than any 
other group. 
Finally, the variable of Student Health & Services was submitted to an ANOVA 
and the test was significant with F= 7.34, p < 0.05. A Tukey post hoc test of significance 
revealed spending differences between the High Efficiency group and the Low Efficiency 
group. The High Efficiency group spent significantly less per pupil on Student Health & 
Services than the Low Average and Low Efficiency groups. 
Descriptive statistics for per pupil expenditures for the In$ite Instructional 
Support subcategory of Teacher Support and its included variables by efficiency group 
were calculated, as shown in Table 5.13. 
 The data were submitted to an ANOVA with efficiency grouping as the 
independent variable and per-pupil expenditures in the subcategory of Teacher Support as 
the dependent variable. The statistical test was significant, F= 7.05, p < 0.05. A Tukey 
post hoc test of significance revealed spending differences between the High Efficiency 
group and the Low Efficiency group. The High Efficiency group spent significantly more 
per pupil on Teacher Support than any other group. 
 The data in the variable Curriculum Development was submitted to an ANOVA. 
The test was significant with F= 17.43, p < 0.05. A Tukey post hoc test of significance 
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revealed spending differences between the High Efficiency group and the other three 
groups. The High Efficiency group spent significantly more per pupil on Curriculum 
Development than any other group. Additionally, the High Efficiency group spends 
nearly three times as much on Curriculum Development than the Low Efficiency group.  
Table 5.13      
      
Per-pupil expenditures for Nevada elementary schools for Instructional Support 
subcategory of Teacher Support and its variables by efficiency group. 
Subgroup and 
Variables 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Average 
Efficiency 
Low 
Efficiency 
Teacher 
Support (220) 
Mean 273.16 232.40 210.88 207.94 
Median 247.00 230.22 193.06 171.72 
Std. Dev. 174.66 145.04 138.88 122.68 
Range 783.46 675.39 786.61 630.89 
Minimum 8.29 63.10 61.70 49.67 
Maximum 791.75 738.48 848.31 680.56 
Curriculum 
Development 
(221) 
Mean 21.29 18.11 9.83 7.57 
Median 5.61 5.61 5.67 5.65 
Std. Dev. 33.23 35.35 15.17 9.29 
Range 204.54 201.51 83.37 74.48 
Minimum 0.00 0.00 0.00 0.00 
Maximum 204.54 201.51 83.37 74.48 
In-service, 
Staff 
Development, 
& Support 
(222) 
Mean 251.87 214.30 201.14 199.83 
Median 229.24 226.13 173.37 156.19 
Std. Dev. 169.78 138.07 132.87 121.44 
Range 783.49 645.43 726.42 633.03 
Minimum 8.26 15.45 54.65 44.65 
Maximum 791.75 660.87 781.07 677.68 
 
Finally, the variable of In-service, Staff Development, & Support was submitted 
to an ANOVA and the test was significant with F= 4.73, p < 0.05. A Tukey post hoc test 
of significance revealed significant spending differences between the High Efficiency 
group and the Low Average and Low Efficiency groups. The High Efficiency group 
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spent significantly more per pupil on In-service, Staff Development, & Support than the 
Low Average and Low Efficiency groups. 
Descriptive statistics for per pupil expenditures for the In$ite Instructional 
Support subcategory of Program Support and its included variables by efficiency group 
were calculated, as shown in Table 5.14.  
Table 5.14      
      
Per-pupil expenditures for Nevada elementary schools for Instructional Support 
subcategory of Program Support and its variables by efficiency group. 
Subgroup 
and 
Variables 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Average 
Efficiency 
Low 
Efficiency 
Program 
Support 
(230) 
Mean 305.11 313.72 348.05 412.10 
Median 245.61 258.57 328.48 424.69 
Std. Dev. 241.60 223.06 237.39 228.86 
Range 1266.19 1214.28 1235.55 1153.69 
Minimum 0.00 1.40 15.63 17.92 
Maximum 1224.63 1215.68 1251.18 1171.61 
Program 
Management 
(231) 
Mean 24.38 27.29 38.48 50.12 
Median 1.51 27.53 34.63 41.27 
Std. Dev. 42.20 33.49 46.91 44.54 
Range 237.07 194.94 544.50 299.29 
Minimum 0.00 0.00 0.00 0.00 
Maximum 237.07 194.94 544.50 299.29 
Therapists, 
Psych 
Services, 
Evaluation, 
Social 
Workers 
(232) 
Mean 280.73 286.43 309.57 361.98 
Median 224.64 219.13 281.49 377.68 
Std. Dev. 234.62 218.21 225.97 219.08 
Range 1239.13 1214.81 1190.92 1029.58 
Minimum 0.00 0.00 15.62 17.73 
Maximum 1196.61 1214.81 1206.54 1047.32 
  
The data were submitted to an ANOVA with efficiency grouping as the 
independent variable and per-pupil expenditures in the subcategory of Program Support 
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as the dependent variable. The statistical test was significant, F= 9.01, p < 0.05. A Tukey 
post hoc test of significance revealed spending differences between the Low Efficiency 
group and all other groups. The Low Efficiency group spent significantly more per pupil 
on Program Support than any other group. 
The data in the variable Program Management was submitted to an ANOVA. The 
test was significant with F= 13.19, p < 0.05. A Tukey post hoc test of significance 
revealed spending differences between the Low Efficiency group and the other three 
groups. The Low Efficiency group spent significantly more per pupil on Program 
Management than any other group. Additionally, the High Efficiency group spends half 
as much per pupil on Program Management than the Low Efficiency group. 
Finally, the data in the variable of Therapists, Psych Services, Evaluation, Social 
Workers were submitted to an ANOVA and the test was significant with F= 5.89, p < 
0.05. A Tukey post hoc test of significance revealed significant spending differences 
between the Low Efficiency group and all other groups. The Low Efficiency group spent 
significantly more per pupil on Therapists, Psych Services, Evaluation, and Social 
Workers than any other group. 
It was noted that the High Efficiency group spent significantly less per pupil on 
the subcategory Program Support and its variables than the other efficiency group. 
Efficiency and Operations 
Descriptive statistics for per pupil expenditures for the In$ite Operations 
subcategory of Non-Instructional Pupil Services and its included variables by efficiency 
group were calculated, as shown in Table 5.15. 
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 The data were submitted to an ANOVA with efficiency grouping as the 
independent variable and per-pupil expenditures in the subcategory of Non-Instructional 
Pupil Services as the dependent variable.  
Table 5.15      
      
Per-pupil expenditures for Nevada elementary schools for Operations subcategory of 
Non-Instructional Pupil Services and its variables by efficiency group. 
Subgroup and 
Variables 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Average 
Efficiency 
Low 
Efficiency 
Non-
Instructional 
Pupil Services 
(310) 
Mean 794.36 821.11 769.18 828.64 
Median 702.81 699.61 714.25 791.48 
Std. Dev. 577.11 515.71 295.06 268.24 
Range 3483.98 3266.77 3559.12 2992.98 
Minimum 15.63 197.45 135.11 40.76 
Maximum 3499.61 3464.22 3694.23 3033.74 
Transportation 
(311) 
Mean 374.62 365.70 357.64 337.88 
Median 330.10 328.14 329.22 321.56 
Std. Dev. 352.69 345.91 199.90 194.34 
Range 2145.58 3000.23 2861.54 2975.45 
Minimum 0.00 23.77 67.51 30.50 
Maximum 2145.58 3024.00 2929.05 3005.96 
Food Services 
(312) 
Mean 390.82 407.02 353.11 426.61 
Median 283.82 311.33 298.09 390.94 
Std. Dev. 349.13 402.11 233.13 170.78 
Range 1925.14 3219.85 3367.53 938.81 
Minimum 0.00 25.54 0.00 0.00 
Maximum 1925.14 3245.39 3367.53 938.81 
Safety (313) Mean 28.92 48.38 58.43 64.16 
Median 23.85 63.12 63.16 72.23 
Std. Dev. 31.92 27.37 25.44 34.36 
Range 214.43 76.37 230.56 350.15 
Minimum 0.00 0.00 0.00 0.00 
Maximum 214.43 76.37 230.56 350.15 
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The statistical test was not significant, F= 1.57, p > 0.05. This indicates that there 
was no significant difference in per pupil spending among efficiency groups for Non-
Instructional Pupil Services for the FY06 thru FY08 school years. 
Next, the data in the variable Transportation was submitted to an ANOVA. The 
test was not significant with F= .851, p > 0.05. This indicates that there was no 
significant difference in per pupil spending among efficiency groups for the variable 
Transportation for the FY06 thru FY08 school years.  
The data in the variable Food Services was submitted to an ANOVA. The test was 
significant with F= 4.65, p < 0.05. A Tukey post hoc test of significance revealed 
spending differences between the Low Efficiency group and the Low Average Efficiency 
group. The Low Efficiency group spent significantly more per pupil on Food Services 
than the Low Average Efficiency group. The Low Average Efficiency group spent the 
least per pupil on Food Services among the four groups.  
Descriptive statistics for per pupil expenditures for the In$ite Operations 
subcategory of Facilities, which has one variable, by efficiency group were calculated, as 
shown in Table 5.16. 
 The data were submitted to an ANOVA with efficiency grouping as the 
independent variable and per-pupil expenditures in the subcategory of Facilities as the 
dependent variable. The statistical test was significant, F= 9.97, p < 0.05. A Tukey post 
hoc test of significance revealed spending differences between the High Efficiency group 
and all other groups. The High Efficiency group spent significantly more per pupil on 
Facilities than the other three groups and over $100 more per pupil than the Low 
Efficiency group.  
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Table 5.16      
      
Per-pupil expenditures for Nevada elementary schools for Operations subcategory of 
Facilities. 
Subgroup 
and 
Variables 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Average 
Efficiency 
Low 
Efficiency 
Facilities 
(320) 
Mean 711.06 624.03 586.12 596.80 
Median 669.05 575.89 549.48 540.46 
Std. 
Deviation 
261.72 171.15 188.98 238.53 
Range 1718.84 642.43 1800.24 1849.06 
Minimum 285.16 381.79 281.60 305.51 
Maximum 2004.00 1024.22 2081.84 2154.57 
Note: Facilities includes the variable building upkeep, utilities, & maintenance 
 
Efficiency and Leadership 
As shown in Table 5.17, descriptive statistics for per pupil expenditures for the 
In$ite Leadership subcategory of School Management and its included variables by 
efficiency group were calculated.  The data were submitted to an ANOVA with 
efficiency grouping as the independent variable and per-pupil expenditures in the 
subcategory of School Management as the dependent variable. 
The statistical test was significant with F= 5.01, p < 0.05. A Tukey post hoc test 
of significance revealed spending differences between the Low Average Efficiency group 
and all other groups. The Low Average Efficiency group spent the lease amount per pupil 
on School Management among the four efficiency groups. The Low Efficiency group 
spent the most per pupil on the subcategory School Management.  
The data in the variable Principals & Assistant Principals was submitted to an 
ANOVA. The test was significant with F= 15.26, p < 0.05. 
 
117 
 
Table 5.17      
      
Per-pupil expenditures for Nevada elementary schools for Leadership subcategory of 
School Management and its variables by efficiency group. 
Subgroup 
and 
Variables 
Descriptive 
Statistics 
High 
Efficiency 
Average 
Efficiency 
Low 
Average 
Efficiency 
Low 
Efficiency 
School 
Management 
(510) 
Mean 537.85 501.72 538.49 577.81 
Median 454.80 513.86 524.89 545.91 
Std. 
Deviation 
277.57 122.78 147.85 201.27 
Range 1574.15 693.92 832.69 1650.28 
Minimum 158.46 258.39 240.98 231.23 
Maximum 1732.61 952.30 1073.68 1881.51 
Principals & 
Assistant 
Principals 
(511) 
Mean 306.65 300.08 343.00 377.44 
Median 265.59 290.87 331.65 351.36 
Std. 
Deviation 
148.93 79.73 104.15 141.11 
Range 1002.68 355.14 585.58 987.35 
Minimum 0.00 157.00 148.68 148.27 
Maximum 1002.68 512.14 734.26 1135.62 
School 
Office (512) 
Mean 231.20 201.64 195.49 200.36 
Median 189.43 192.89 192.03 189.25 
Std. 
Deviation 
153.64 65.09 60.52 83.40 
Range 950.30 456.60 357.76 726.28 
Minimum 75.03 82.08 80.53 64.13 
Maximum 1025.33 538.68 438.29 790.41 
 
A Tukey post hoc test of significance revealed significant spending differences 
between the Low Efficiency group and the other three efficiency groups. The Low 
Efficiency group spent significantly more per pupil on Principals & Assistant Principals 
than any other group. The Average Efficiency group spent the least per pupil on 
Principals & Assistant Principals among the four groups.  
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Finally, the data in the variable of School Office were submitted to an ANOVA 
and the test was significant with F= 4.87, p < 0.05. A Tukey post hoc test of significance 
revealed significant spending differences between the High Efficiency group and all other 
groups. The High Efficiency group spent significantly more per pupil on School Office 
than any other group. 
Data Envelopment Analysis Summary 
A correlation matrix revealed the variable %notFRL had a significant relationship 
to student achievement outcomes and was highly correlated to other exogenous variables. 
The variable %notFRL was incorporated into the DEA model as an uncontrolled input, 
capturing the environmental harshness for each DMU. 
A correlation matrix was developed to examine possible output variables for 
inclusion in the data envelopment analysis (DEA). Math and Reading Proficiency was 
selected as the output variable to be included in the DEA model as they are primary 
indicators of school achievement in Nevada elementary schools. 
Next, a correlation matrix was developed to identify input variables for inclusion 
in the DEA. Using the decision rule of collapsing variables with a significant correlation 
greater than 0.5, highly correlated variables were reduced to a single input variable. The 
In$ite categories and variables of Instruction, Instructional Support, Extracurricular, 
Curriculum Development, Program Management, Safety, and Leadership were used to 
represent the scope in fiscal input variables. 
Using the BCC model of DEA with variable returns to scale and input 
minimization, the 
DMUs were enveloped and their relative efficiency was calculated on a 0 to 100 scale 
(Banker, Charnes, Cooper, 1984). A total of 113 out of the 863 DMUs were scored as 
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100% efficient, with no significant relationship to %notFRL. Further descriptive statistics 
and ANOVA results were calculated to explore significant relationships between 
efficiency and fiscal year. DMUs demonstrated significantly higher efficiency in FY08 
compared to FY06 and FY07.  
As a means for comparison among high, average, and low efficiency DMUs, 
quartiles for elementary school efficiency scores were calculated and each DMU was 
placed in the High, Average, Low Average or Low Efficiency group for analysis of 
relationships between efficiency and fiscal expenditure patterns.  
 Significant differences in per-pupil expenditures were found, with DMUs in the 
High Efficiency group spending significantly more than all other groups overall and in 
the main In$ite categories of Instruction and Operations. The Low Efficiency group spent 
significantly more per pupil on Instructional Support and Leadership. DMUs in the High 
Efficiency group spent significantly more than all other groups on Face-to-Face Teaching 
(Instructional Teachers and Instructional Paraprofessionals), Teacher Support 
(Curriculum Development and In-service Staff Development), Transportation, Building 
Upkeep, and School Office. Schools in the Average and Low Average Efficiency groups 
spent significantly less overall than the High Efficiency group, and did not significantly 
outspend any other group relative to categories and subcategories. Schools in the Low 
Efficiency group spent significantly more than any other group on Instructional Support 
and Leadership. In addition, the Low Efficiency group spent more than any other group 
per pupil on Substitutes, Classroom Materials, Pupil-Use Technology and Software, Pupil 
Support, Student Health & Services, Program Support (Program Management and 
Therapists, Psychology Service, and Social Workers), Non-Instructional Pupil Services 
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(Food Services and Safety), and Leadership (Principals and Assistant Principals). Table 
5.18 illustrates the differences in spending between efficiency groups.  
Table 5.18 
 
Significantly Higher Spending Per Pupil by Efficiency Group 
Efficiency Group Categories and Variables of Significantly Higher Spending 
High Efficiency Overall Spending, Instruction, Operations, Face-to-Face 
Teaching, Instructional Teachers, Instructional 
Paraprofessionals, Teacher Support, Curriculum 
Development, In-service Staff Development, Building 
Upkeep, School Office  
Average Efficiency None 
Low Average 
Efficiency 
None 
Low Efficiency Instructional Support, Leadership, Substitutes, Classroom 
Materials, Pupil-Use Technology, Pupil Support, Student 
Health & Services, Program Support, Program Management, 
Therapists & Psychological Services, Non-Instructional 
Student Services, Food Services, Safety, School 
Management, Principals & Assistant Principals 
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Chapter 6 
Summary, Conclusions, and Recommendations 
 The findings of this study were generated from two phases of the study. The first 
research question of the study was addressed in Phase I which involved a descriptive 
analysis of In$ite fiscal expenditure patterns over a three year period. The final two 
research questions of the study were addressed in Phase II which involved the application 
of data envelopment analysis to construct an efficiency frontier to calculate the relative 
efficiency of each school in each fiscal year 2006-2008 and explore the expenditure 
patterns of the least and most efficient decision making units (DMUs). 
Phase I Results Summary & Conclusions 
Research Question 1: What are the fiscal expenditure patterns for Nevada elementary 
schools? 
As investigated through descriptive analysis of the median, mean, standard 
deviation, minimum, maximum, and range for all elementary schools during the FY06, 
FY07 and FY08 years, both similarities and differences existed among elementary 
schools’ expenditure patterns. Median per-pupil expenditures over the three-year period 
indicated Instruction accounted for 68% of per pupil spending. Similarly, median per-
pupil expenditures over the three-year period indicated Instructional Support accounted 
for 10% of spending. Similarly, Operations accounted for 18% of spending and 
Leadership accounted for 7% of spending.  
The percent of per-pupil spending in the categories of Operations and Leadership 
demonstrated no significant difference from FY06 to FY08. Spending in the category of 
Instruction demonstrated significant differences from FY06 to FY08 by increasing nearly 
4% to make up 70% of total per pupil expenditures by FY08. Of the four main In$ite 
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categories, only Instructional Support experienced a decrease in the percentage of total 
per pupil expenditures, decreasing nearly 3% between FY06 and FY08.  
 Expenditures Summary 
Descriptive statistics by fiscal year were analyzed for elementary schools per 
pupil expenditures. During the three-year period studied, overall per pupil expenditures 
were compared as well as all In$ite categories and variables.  
Overall per pupil expenditures were found to increase 15% between FY06 and 
FY08 with the majority of spending in the category of Instruction. While the largest 
percentage of overall per pupil expenditures was spent on teachers and instructional para-
professionals, the smallest percentage was spent on teacher support. This may be due to 
the fact that teachers and instructional assistants require payroll and support categories do 
not include salaries of those who deliver such services.  
In the category of Instruction, which includes Face-to-Face Teaching and 
Classroom Materials, an increase of 22% was found between FY06 and FY08 with the 
majority of per pupil expenditures (62%) spent on Face to Face Teaching. At the same 
time, an increase of more than 200% was found in spending on Instructional Para-
professionals. A contributor to this could be due to the Nevada Legislature’s funding 
increase through what was called Senate Bill 404 (SB404). This legislation provided 
schools an opportunity to apply for grant funds through the state in addition to regular 
education finding.  
Unlike Instruction, per pupil spending in the category of Instructional Support, 
which includes Pupil Support, Teacher Support, and Program support, significantly 
decreased from FY06 to FY08. This decline was most notable in the subcategory of 
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Program Support, which saw a significantly decline in per pupil spending led by the 
variable Therapists, Psychology, Evaluation, and Social Workers. A possible explanation 
may come from district policies moving to direct support to classrooms and consolidation 
of district level resources.  
Spending in the category of Operations, which includes Non-Instructional Student 
Services such as Transportation and Facilities, was mixed. Significant increases in 
spending were found in the variables of Transportation and Building Upkeep and 
Maintenance. No significant increases were found in Food Services and Safety. 
Increasing district enrollment and new school openings most likely contributed to this 
increase.  
While in the category of Leadership, which includes administrators and office 
staff, significant increases were found in School Management between FY06 and FY08. 
This increase was attributed to a $48 per pupil rise in spending on School Office between 
FY06 and FY08. Once again new school openings between FY06 and FY08 could 
account for some of the increase in administrative and office personnel.  
Phase II Results Summary & Conclusions 
 
Research questions 2: What are the fiscal expenditure patterns among the most efficient 
and least efficient Nevada elementary schools over a three year period? 
 DMUs that were scored as 100 in the DEA model were considered efficient while 
all other DMUs were considered non-efficient. As a means to simplify the comparison of 
DMUs, quartiles were created that included four categories. One of the four categories 
(High Efficiency), consisted of all DMUs with scores of 100. The other three categories 
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contain all other DMUs that are considered non-efficient, receiving scores of less than 
100.  
 Significant differences in per-pupil expenditures were found, with DMUs in the 
High Efficiency group spending significantly more than all other groups overall and in 
the main In$ite categories of Instruction and Operations. The Low Efficiency group spent 
significantly more per pupil in on Instructional Support and Leadership. DMUs in the 
High Efficiency group spent significantly more than all other groups on Face-to-Face 
Teaching (Instructional Teachers and Instructional Paraprofessionals), Teacher Support 
(Curriculum Development and In-service Staff Development), Building Upkeep, and 
School Office. Schools in the Average and Low Average Efficiency groups spent 
significantly less overall than the High Efficiency group, and did not significantly 
outspend any other group relative to categories and subcategories. Schools in the Low 
Efficiency group spent significantly more than any other group on Instructional Support 
and Leadership. In addition, the Low Efficiency group spent more than any other group 
per pupil on Substitutes, Classroom Materials, Pupil-Use Technology and Software, Pupil 
Support, Student Health & Services, Program Support (Program Management and 
Therapists, Psychology Service, and Social Workers), Non-Instructional Pupil Services 
(Food Services and Safety), and Leadership (Principals and Assistant Principals)..  
Research questions 3: What fiscal expenditure patterns can be used as predictors of 
school achievement? 
Possible Predictors of Student Achievement 
Significant differences in per-pupil expenditures were found, with DMUs in the 
High Efficiency group spending significantly more than all other groups overall and in 
the main In$ite categories of Instruction and Operations. The Low Efficiency group spent 
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significantly more per pupil in on Instructional Support and Leadership. DMUs in the 
High Efficiency group spent significantly more than all other groups on Face-to-Face 
Teaching (Instructional Teachers and Instructional Paraprofessionals), Teacher Support 
(Curriculum Development and In-service Staff Development), Transportation, Building 
Upkeep, and School Office.  
Schools in the Average and Low Average Efficiency groups spent significantly 
less overall than the High Efficiency group, and did not significantly outspend any other 
group relative to categories and subcategories.  
Schools in the Low Efficiency group spent significantly more than any other 
group on Instructional Support and Leadership. In addition, the Low Efficiency group 
spent more than any other group per pupil on Substitutes, Classroom Materials, Pupil-Use 
Technology and Software, Pupil Support, Student Health & Services, Program Support 
(Program Management and Therapists, Psychology Service, and Social Workers), Non-
Instructional Pupil Services (Food Services and Safety), and Leadership (Principals and 
Assistant Principals).  
In summary, DMUs identified as High Efficient spent significantly more per pupil 
on classroom personnel and direct support of those personnel. High Efficient schools 
spent more money on teachers and paraprofessionals than any other group. In addition, 
High Efficiency schools spent more money on Curriculum Development and Staff 
Development than other schools. By contrast, schools identified as Low Efficient spent 
significantly more on non-classroom related instructional support.  
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The Relationship between Efficiency and Socio-Economic Status 
 The relationship between efficiency score and %notFRL among Nevada 
elementary schools included in the study was r =.342. While this correlation is 
considered weak, it was greater than the relationship between Nevada secondary schools 
and %notFRL with r = -.082 over the same time period (Welsh, 2011). This could be 
explained by the fact that elementary schools have much smaller attendance zones and a 
lower income area would tend to cluster FRL students. Schools with a FRL rate of 50% 
or better had an average efficiency score of 68.63.  While schools with FRL rates below 
50% had an average efficiency score of 79.59. The relationship between efficiency score 
and %notFRL is shown in Figure 6.1. 
Relationship between Efficiency and Achievement 
 After reviewing the data, a strong relationship was found between Nevada 
elementary school efficiency scores and student achievement in math and reading from 
FY06-FY08. In math, a strong positive correlation was found with r = .75. This indicated 
that the higher the efficiency score, the higher the math achievement was for a particular 
school. In reading, a similar strong positive correlation was found with r = .67. This also 
indicated that the higher the efficiency score, the higher the reading achievement was for 
a particular school. Refer to Figure 5.3 for the Efficiency-Achievement Matrix.  
Other Conclusions 
The weak, negative correlation of the output variable Writing Proficiency to all 
other output variables at the elementary school level suggests that there is little 
relationship between writing proficiency and proficiency on the Criterion Response Tests 
in mathematics, reading, and science. Writing Proficiency also demonstrated no 
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significant correlation to any other demographic or exogenous variables, suggesting that 
proficiency rates on the test may yield spurious results. 
Recommendations for Further Study 
 This study was the first exploratory study to look at the efficiency of Nevada 
elementary schools. The findings shed light on other areas that could be examined 
relative to school-level fiscal expenditure patterns and their relationship to student 
achievement. Conducting similar research in elementary schools in other states may assist 
to corroborate or negate the findings from this study, adding to the validity and ability to 
generalize the findings. Further study at the secondary level in Nevada has been 
completed in an interlocking study (Welsh, 2011) that will allow for comparison across 
elementary, middle, and high schools in Nevada. 
Further study needs to be conducted to examine qualitatively why expenditure 
patterns in specific areas tend to lead to greater student achievement and increased 
efficiency. Since high efficiency schools at the elementary school level had greater 
expenditures on Overall Spending, Instruction, Operations, Face-to-Face Teaching, 
Instructional Teachers, Instructional Paraprofessionals, Teacher Support, Curriculum 
Development, In-service Staff Development, Building Upkeep, and School Office, 
collecting further data elucidating the nature of these expenditures would inform 
building, district, and state-level decision-makers of specific practices and types of 
expenditures within these spending categories that could be implemented to increase 
achievement. For example, what factors in some efficient schools contribute to 
performance in student achievement? How does the delivery of staff development in 
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highly efficient, high achieving schools differ from lower efficient, lower achieving 
schools? 
 Similarly, further case study analysis of less efficient units may reveal the 
qualitative causes contributing to the units’ lower calculated efficiency. Low efficiency 
schools spent considerably more on Instructional Support and Leadership. Instructional 
Support includes Pupil Support, Teacher Support, and Program Support. Qualitative 
questions regarding low efficiency schools may include: What types of teacher supports 
are evident in lower efficiency schools? Is the effectiveness of leadership teams in low 
efficient schools with low student achievement a factor in student achievement? Because 
low efficiency schools spent significantly more on Pupil Support which includes student 
health and related services questions may include how overall student wellness effects 
student achievement and efficiency.  
As school accountability data becomes more sophisticated, moving towards 
identifying the progress of individual schools and students through growth models, more 
specific, detailed analyses can be conducted to examine expenditure patterns that result in 
student growth or stagnation. Similarly, as downward accounting models become more 
accurate in tracking expenditures at the school and student level, further research may 
assist school leaders with improved decision-making to increase student achievement 
overall and for sub-populations of students. As school organizations flatten and more 
autonomy is given to building-level leaders, clearer allocation patterns that have a 
positive impact on student achievement may be revealed. 
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